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Spells finish for another cutting problem 


H™ ‘s the problem one midwest manufac- 
turer posed to a Standard Oil lubrication 
specialist 


improve the finish of steel valve 
seats produced on an automatic screw ma- 
chine and reduce cutting oil costs. 

STANICUT Cutting Oil 117 BCS was rec- 
ommended and put to work. The problem was 
solved on both counts since STANICUT re- 
sulted in a finer finish on the valve seats and 
cost less than the oil previously used. Plant 
operators found a bonus advantage in STANI- 
cuT when records revealed longer too! life. 
That meant lower tool costs and less down- 
time for tool changes additional economy 
in the cost of machining these parts. 

In this case STANICUT replaced a single, 
more expensive cutting oil. In plant after 
plant, however, STANICUT has proved so ver- 
satile that it has replaced a variety of con- 
ventional oils, often serving every operation 
in the shop or department. 


There is a Standard Oil lubrication spe- 
cialist at your service wherever you are lo 
cated in the Midwest. For his help in selecting 
a better cutting oil for your operation (or op 
erations) contact your local Standard Oil 
office or write : 

Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 


BYE iial 


TRADE 


Cutting Oi 


MARK 


STANDARD OIL COMPANY 





D. J. Clark, of Standard Oil’s Sagi- 
naw Office, is the lubrication specialist 
who recommended STANICUT in this 
case, and thereby not only solved the 
problem at hand, but made additional 
savings possible for the manufacturer. 

His on-the-job service is typical of 
that available to all midwest plants 
through a corps of such specialists. 
You can be sure that the specialist in 
your area has both the practical expe- 
rience and the training in a Standard 
Oil Lubrication Engineering School 
that will result in dependable, thor- 
ough assistance 

A post card or phone call to your 
nearest Standard Oil (Indiana) office 
is all that’s necessary to put a Stand- 
ard lubrication specialist to work on 
your problem. When he calls, be sure 
to discuss the advantages and per- 
formance records of these outstand- 
ing products: 


STANICOOL HD Soluble Oils Because 
they contain additional compounding, 
these heavy-duty soluble oils possess 
not only the cooling ability of an 
emulsion but also the ability to give 
better tool life and finer finishes than 
can be obtained with a conventional 
soluble oil. 


STANOSTAMP Compounds Here are 
three established products for stamp- 
ing or heavy drawing operations of 
either low-carbon or alloy steels. Wa- 
ter can be added to these paste 
compounds to provide the most eco- 
STANOSTAMPS 
offer maximum protection for dies 

and work. These compounds can be 
‘ readily removed in conventional 

washing equipment. 


nomical applications 


(Indiana) 





“Engineered-to-order” Cotta Transmission 
On first permissible diesel mine locomotive 


U. S. BUREAU OF MINES APPROVED 





This new diesel mine locomotive, developed 
by the National Mine Service Company re- 
ceived the first formal approval from the 
U.S. Bureau of Mines ever to be granted on 
this type of equipment in the United States. 
It is considered an outstanding contribution 
to greater safety and lower haulage costs in 
modern mining. 


Important component is a specially-developed 


THIS INFORMATION WILL HELP YOU 


Sent free on request —- diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 


locomotive type, right-angle drive, COTTA 
Transmission. Provides 6 to 1 reduction, 
one speed forward, one speed reverse... used 
in conjunction with hydraulic torque con- 
verter. This is the type of application in 
which Cotta excels — providing “‘engineered- 
to-order’’ power transmission units for special 
requirements. May we help you solve your 


problem? 


HEAVY-DUTY 


TRANSMISSIONS 


“Engineered-to-order”’ 


right unit for best performance. Write today. 
COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 
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SPOOL-TYPE SPECIMEN HOLDERS permit testing several materials under service conditions 
without risk of mechanical damage. Specimens make no contact with each other or with 


plant equipment... thus, galvanic effects are prevented. 


Help for solving your 


INDUSTRIAL CORROSION 
PROBLEMS... 


Available for solving your specific problem is a vast 
amount ot information on industrial corrosion. 


Acquired and catalogued by The International Nickel 
Company’s Corrosion Engineering Section, this fund of 
data is constantly being increased. 


Valuable information is obtained in various ways... for 
instance, by cooperative field tests in which specimens 
are exposed to actual plant operating conditions. Also, 
by fundamental investigations in the laboratory and by 
tests that duplicate, so far as practical, existing or ex- 
pected conditions where plant tests are impractical. 


A great deal of important data comes from INCO’s 
large scale marine testing stations at Kure Beach and 
Harbor Island, and from stations having industrial and 
rural atmospheres. In addition, technical literature, reports, 
and manufacturer bulletins contribute useful information. 


Our files contain data from more than 2,000 plant tests 
on some 40,000 metal and alloy specimens. All informa- 
tion is tabulated on standard forms, and a punch card 
key sort system facilitates finding specific data. 

We freely provide the Corrosion Data Work Sheet, 
illustrated, for presenting your specific problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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ASSEMBLING A CORROSION TEST SPOOL. Speci- 
mens are machined to specified dimensions, and 
expose exactly 0.5 sq. dm. when mounted for test. 


weahee ee oe 


SET-UP FOR GALVANIC COR. 
ROSION TEST. Knowledge of 
the galvanic behavior of speci- 
mens is required for predicting 
direction of galvanic effects. 


— 








WRITE FOR BOOKLET 

















Whenever you need assistance in solving a corrosion 
problem, our Corrosion Engineering Section will gladly 
cooperate with you. A free copy of the new booklet entitled 
“Corrosion” may help you defeat corrosive attacks...write 
for it now, 


67 WALL STREET 
NEW YORK 5, N.Y. 
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FOR LOW-COST 


Military 
Vehicles 


Stationary Eorth Movers 


Engines 


Young-built fluid coolers were original equipment on 
some of the first torque converter installations, and have 
been thoroughly tested under actual operating condi- 
tions. Illustrated above is one of three types of coolers 
now in service on the nation’s “big name” equipment. 
Their shell and tube bundle design means easier main- 
tenance—longer, more efficient service without clog- 
ging. Check with Young Engineering Service on your 
specific requirements; Young standardized units pay-off 
in low-cost heat transfer. 


Heat Transfer Products Heating, Cooling, Air 
Conditioning Products 


in Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept. 10i|-H © RACINE, WISCONSIN 
Plants at Racine, Wisconsin and Mattoon, IIlinois 


for Automotive and In- 


dustrial Applications. 
1. m Reg. U.S. Pat. OFF. 


YOUNG RADIATOR COMPANY 
Dept. 101-H, Racine, Wis. 


COUPON 

BRINGS 

DETAILS ON 
YOUNG LOW-COST 
TORQUE 
CONVERTER 
COOLERS 


Please send me your catolog 
No. 1051 on Torque Converter 
Coolers. 


Nome. 





Company 





Address. 





City. Zone___State. 
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Get GREATER OUTPUT 
from your hydraulic 
machines 


CINCINNATI 


@yYou'll get more output with Texaco Regal Oils (REO) because: You'll do 
away with unscheduled stoppages. Texaco Regal Oils (RGO) are designed to 
prevent sludge, foam and rust. Hydraulic motion is bound to be smoother . . . 
parts are bound to last longer. You'll need fewer drains and overhauls. 
Turbine-quality Texaco Regal Oils were world-famous for years before (R&O) 
additives came into use. Now, Texaco Regal Oils (RGO), with their special 
Texaco additives, have more than ten times the oxidation-resistance of ordinar) 
turbine-quality oils and vastly greater rust-inhibitive power. And they are specially 
processed to prevent foaming. 

Whatever the type or size of your hydraulic units . . . no matter how severe the 
service ... there are Texaco Regal Oils (R&O), approved by leading hydraulic 
manufacturers, to assure you better performance at lower cost. 

Just call the nearest of the more than 2,000 Texaco Distributing Plants in the 
48 States, or write The Texas Company, 135 East 42nd St., New York 17, N. Y. 


TEXACO Regal Oils (R&O 
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INK-BELT RESEARCH AND ENGINEERING WORK FOR INDUSTRY 


Thousands of tiny steel balls ham- 
mer the metal—“cold work” each 
roller. This shot-peening gives the 
roller added ability to withstand 
the shock and impact of today's 
higher speeds and heavier loads. 





LINK-BELT builds 
extra fatigue-life into 
roller chain...tocut — 

power transmission costs | 


LINK-BELT has worked hand-in-hand with America’s manufacturers since 1875 to step up production 


Mopern production requires positive, efficient drive 
and conveyor chains. Yet these chains must also be resil- 
ient enough to withstand repeated shock loads. And their 
ultimate cost must be low. 

Link-Belt Precision Steel Roller Chain meets every 
requirement. Its high-strength and low-maintenance ad- 
vantages mean years of trouble-free service. 

For continuous Link-Belt research has developed—in 
addition to shot-peened rollers—other extra-wear fea- 
tures. For example, a special process, of value on a range 
of sizes, eliminates a common cause of stiff chain. And 
the chain receives a dramatic increase in service life, 
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thanks to special metallurgical factors and manufactur- 
ing steps. 

This is another example of Link-Belt research, engi- 
neering and production ingenuity. You'll find hundreds 
of Link-Belt products at work throughout industry . . . 


helping make America more productive. eee 


rot O/ 


LINKi@} BELT 


W orld’s Largest Manufacturer of 
Power Transmission and Conveying Machinery 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa). Offices in principal cities. 





A)” BEARING 
= a ENGINEER 





FOR EFFICIENCY AND ECONOMY 


Over the years, engineers have worked closely with engineers and 
designers in every field of industry. This co-operation, this team-work, nas 
helped industry minimize friction in all ty;pes of equipment from 

the smallest motors to the largest blooming mills. Whether you are 
designing new equipment or looking for efficient, economical 

replacement bearings, look confidently to & for expert, proved advice. 


Depend on & to help you put the right bearing in the right place. 7270.4 


BALL AND ROLLER BEARINGS 


integrity + craftsmanship + metallurgy 
WHY SKF IS PREFERRED BY ALL INDUSTRY ‘erence control + surface finish = 
product uniformity + engineering service 
field service 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of s%F and HESS-BRIGHT bearings. 
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How to remedy common errors 


in gasket design 





The fault 


The reason 


The remedy 





Bolt holes too close to edge. 
L 











Gaskets so designed are expen- 
sive to make as well as expen- 
sive to use. They break easily 
during stripping and center pick- 
ing and are easily damaged in 
transit. Often such gaskets also 
demand careful handling during 
assembly. 


a. An “ear”; strengthens gasket. 


fo 4 





| 


». A notch; removes fragile wall. 


Si. 


e— 





—— 











Metal-working tolerances ap- 
plied to gasket thickness, diame- 
ter, length, width, etc. 


Close tolerances invpblve special 
dies, extra manufacturing opera- 
tions, and special sorting and in- 
spection. This delays deliveries 
and increases costs. 


Specify realistic tolerances. In 
most cases, a resilient gasket is 
entirely satisfactory if held no 
closer than + .010”, even on 
metal parts that must be held 
to + .002”. Try standard or 
commercial tolerances before 
concluding that special accu- 
racy is necessary. 





Very small bolt holes . . . 


or small non-circular openings. 


a 


O O 


Centers from such holes prob- 
ably require hand-picking. Be- 
cause small holes are easy to 
miss, extra inspection must be 
employed, Naturally, this slows 
down gasket production and in- 
creases gasket costs. 





Avoid hole sizes under %42” di- 
ameter. If hole is for indexing or 
positioning, it may be possible 
to change to a small notch, 


‘a aerate 








You'll find other helpful information on the design and 


use of gaskets in “Armstrong’s Gasket Materials.” This 24- 
page manual discusses subjects such as designing gaskets to 
maths cost . . . designing flanges for efficient sealing . . . 
the effect of surface condition on gaskets, and many others 

You'll find, too, up-to-date information on Armstrong’s 
various sealing and friction materials. Included are govern- 
ment and SAE-ASTM specifications. See this manual in 
Sweet's file for product designers. For a personal copy, 
write Armstrong Cork Co., Gaskets and Packings Dept., 
1508 Arch Street, Lancaster, Pennsylvania. 


Armstrong's Gasket Materials 
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Model 7W Dynamatic Water-Cooled Coupling driving W ATER-COOLED 


a wire machine which draws %" wire to .070” in 


six dies. Power is derived from a 200 HP, 1200 RPM 
induction motor. 


Adjustable Speed Drives for Industrial Use 


WIDE SPEED RANGE 


Dynamic Water-Cooled Couplings provide adjustable speed drive direct 
from an AC power source for a wide range of industrial applications. They 
transmit rotation from a driving to a driven member without mechanical 
contact with stepless adjustable control and almost instantaneous response. ACCURATE SPEED CONTROL 
A simple method of providing adjustable speed from a constant speed 

source (or vice-versa) with full torque starts. STEPLESS SPEED ADJUSTMENT 


INSTANTANEOUS RESPONSE 


Effective water-in-the-gap cooling permits large capacity in small space; 


city na SMOCJH TORQUE TRANSMISSION 
design provides complete protection against atmospheric impurities. 


Standard sizes are available for transmitting torques of 50 pounds feet to TOTALLY ENCLOSED 


approximately 5,000 pounds feet. Units up to 200,000 pounds feet or larger SIMPLE © QUIET 
can be built to order. 


Write for Illustrated Booklet WC-1 as ¢ eee 


a 
)YNAMATI[ CORPORATION - sizssss 


Subsidiary ot EATON MANUFACTURING COMPANY, cleveland, Ohio 
Dynamometers ° Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings ° Eddy-Current Brakes 
Ajusto-Spedes ° Shovel Clutches ° Press Drives ° Lift Truck Clutches ° Electronic Controls 
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pREcISiON 
GRINDING 


lev i Oe eae 
es ae 





\\\ 
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Catalog 


For speed, precision, endurance, your best choice is 
an Ex-Cell-O Grinding Spindle. You'll find one to 
suit your needs in the big, 80-page Ex-Cell-O 
Catalog 25962, supplied with price list on request. 






In This Complete 


2 
@ Leading grinder manufacturers install Ex-Cell-O Precision “= ; 
Spindles as ociginal equipment. You can improve the per- 
formance of your grinders with Ex-Cell-O Precision Spindles. 
They are rigid and smooth-running, permit heavy cuts without 
chatter, require no lubrication or adjustment. All are fitted 
with precision ball bearings manufactured by Ex-Cell-O. 


> Gee 
CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS « CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS © AIRCRAFT 


AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


sea 
and in the air 


Acadia Synthetic Rubber Products are once again 
in great demand for the nation’s defense. They 
are serving in a large variety of important pur- 
poses in weapons and equipment on land, sea 
and in the air. Manufacturers in hundreds of 
industries have learned they can always depend 
upon the uniformly high quality of Acadia Syn- 
thetic Rubbers. 

They are readily compounded to exact degrees 
of elasticity, resilience, plasticity: offer high resist- 
ance to oil, age, light, temperature extremes. 
They can be molded or extruded—cut to close 


tolerances in endless shapes and sizes. 


sheets\* tubing « strips 
« channel « washers + 
seals « bellows « 
gaskets «+ rings « 
extrusions « cut parts 


Processors of Synthetic Rubber 


Gatrecons « ticked Peres PRODUCTS 


$i1oONnN |. (a a ee , § ae WwoerR K S 


4035-4117 Ogden Avenue, Chicago 23, Ibhlinois 
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MACHINE or tue MONTH 


PREPARED BY THE SENECA FALLS macuine co. “THE Qo-owing PEOPLE” seENntca FALLS, NEW YORK 











AIR 


PERATED 
. TAILS 


TOCK 
TURNER RAM 


SLIDING ACCESS DOOR 
FOR LOADING AND 
UNLOADING WORK 





MODEL “AR” AUTOMATIC 
So-swiry LATHE TURNS REAR 
AXLE PINION AT FAST PACE 


Problem: Turn and face all stem diameters of Axle 
Pinion simultaneously, taking two cuts over the 
threaded diameter to remove large amount 9f surplus 
material. 

Solution: The Model AR Lo-swing Lathe selected for 
this job was equipped with a cam-operated auxiliary 
turning ram mounted on the tail-stock casting and fit- 
ted with a carbide tool for removing surplus material 
ahead of a front carriage turning tool which does the 
sizing. The broken line on the drawing shows the act- 
ual shape of the forging and the large amount of sur- 
plus material at the threaded end. ‘This drawing also 
shows the disposition of the tooling for turning and 
facing all diameters. All tools are tungsten carbide 
cutting at high surface speeds. 

The machines supplied for this job were equipped with 
heavy chip guards to protect the operator from flying 
chips and coolant. Upper illustration shows the front 
sliding door thru which work is loaded and unloaded. 
Lower illustration shows the entire hinged hood in an 


Ee wAy 
MPENSATING 








HINGED COOLANT AND ; 
CHIP PROTECTOR HOOD 


CAM OPERATED 
TAIL STOCK 
TURNER RAM 


MICROMETER ADJUSTMENT 
FOR TEMPLATE 


upright position to facilitate tool changes and adjust- 
ments. Note that the coolant spout is attached to and 
moves with the hood. This view also shows the cam 
operated tailstock turner ram and the loading cradle 
for the parts. 

In operation, the operator simply opens the sliding 
door, places a rough forging in the loading cradle and 
closes the door. The air operated tailstock center 
pushes the part into position on the headstock center, 
the chuck jaws clamp the piece and the machine is 
then started. A safety devise prevents starting of the 
machine spindle before the chuck jaws are closed, 
thereby preventing damage to the cutting tools and 
other equipment. 

Seneca Va Is engineering staff is at your disposal to 
help solve your turning problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


PRODUCTION COSTS ARE LOWER WITH So-owingy 


AIR Pt cen te 





Machines 
Process 
Transmission 
Extensions* 


a 





OPERATION |! 


* Operation 1: bore both ends; face large end; ream OPERATION 2 


flange holes in large end; oil groove small end; 
chamfer and tap two holes in mounting flange. 


Operation 2: mill mounting flange; drill, bore, 
chamfer and tap speedometer hole complete; drill, 
chamfer and tap two inspection cover holes. 


125 pieces per hour at 100%. 


Features: J.1.C. standard construction; power 
operated indexing trunnions; fluid motor drive for 
indexing; single point tool for cross-facing flange 
of large end. 


Except for finish bore 


Established 1898 


THE co. 
DETROIT 7, MICHIGAN 


Special MACHINE TOOLS 
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Which would you use? 


Abrasive wheel, belt or grain—which would 
you use on any specific metalworking opera- 
tion? The choice, of course, depends on the 
material to be removed, desired finish, cost 
factor and other variables. 

Equally important it depends on improvements 
in abrasive products and methods which can 
make a change to a different type of abrasive 
advantageous for particular applications. 


That's why it pays to standardize on a brand 


name covering all types of abrasives, from 
which impartial recommendation of the prope: 
one can be made. Only CARBORUNDUM offers 
that advantage: a complete line of abrasive 
products from which you can obtair the one 
best suited to individual job requirements, in 
every case. 

Get the most in production efficiency and 
economy— by specifying abrasives from the 
complete CARBORUNDUM line, 


Ody CARBORUNDUM 


TRADE MARK 


makes ALL Abrasive Products...to give you the proper ONE 


“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls,N. Y- 
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OF SMOOTH, SURE 
STOPS! 


THE INDUSTRY'S 
FINEST POWER BRAKING SYSTEMS 


\\More than two and a half million installations have made 
Hydrovac the undisputed leader in the field of power braking. 
And now Bendix Products offers Air-Pak, an air-hydraulic unit 
similar in design and principle to the Hydrovac. Air-Pak 
changes air pressure into hydraulic pressure by means of two 
direct connected pistons, thus combining all the well proven 
advantages of hydraulic brake action with an air brake system. 


Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and the air actuated units, brakes can be applied instantiy by 
foot power alone—a safety factor of tremendous importance. 


Remember, regardless of size of vehicle or whether your 
preference is for vacuum or air brakes, for the industry's finest 
power braking systems be sure to specify Bendix* Hydrovac* or 
Bendix Air-Pak. S086. 6.8. Pat. oF. 


BENDIX - S193 - SOUTH BEND 


Seles: Bendix International Division, 72 Fifth 
Ave., New York 11,N.Y. « Canadian Sales: Bendix- 
Eclipse of Canada, Lid., Windsor, Ontario, Canede 






aviation conversation 





BRAKING HEADQUARTERS for Wye Nak 
ae ” e @ 
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High Spots of This Issue 


Electroformed Tooling at North American Aviation 
For low pressure laminates electroformed tooling offers high 
dimensional stability, ease of heating, superior part release, 
and a saving in weight. Read about the first complete set of 
aircraft glass laminate tools produced as a unit by this elec- 
troforming process, page 32. 


Alodizing Navy Cutlass Fighters Against Corrosion 
Alodine and chromic acid anodizing have been installed in 
the main production finishing line at the new Chance Vought 
plant, Grand Prairie, Texas. The excellent coatings obtained, 
plus some of the peculiar problems met and solved, are of 
definite interest. Page 38. 


Machining Automatic Transmissions at Ford 
The first of two articles on the subject, this account deals 
with detailed operations in the production of the transmis- 
sion case, converter housing, impeller housing, and the con- 
trol valve/body at Ford’s new Cincinnati plant. See page 42. 


Power Flexibility for Aircraft Production 
How compressed air is employed at the Long Beach plant of 
Douglas Aircraft is here described. Its remarkable adapta- 
bility to the continuously changing production requirements 
so characteristic of the aircraft industry makes its use of 
paramount importance. Page 49. 


How Aircraft Design Affects Manufacturing Methods 
Discussing thoroughly old and newer methods of aircraft 
fabrication, this story points out the notable savings in 
weight, materials, and labor afforded by employment of the 
modern techniques. Page 52. 


28 New Product Items 

And Other High Spots, Such As: 
Latest equipment in the Fruehauf trailer plant; tests of 
ceramic coatings for engine exhaust systems; wheels for the 
world’s fastest stratosphere jet bomber; sheet metal parts 
by a new method; the new M-135 military truck with eight- 
speed Hydra-Matic; K-F hot spray lacquer; and why auto- 
mobile finishes lose their lustre. 
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CINCINNATI DUPLEX 
VERTICAL 


Drawings of part broached on the CINCINNATI 
equipment illustrated here. Broached surfaces are 
indicated by heavy lines. 


Part name Bearing cop cluster 

Material Cast iron 

Operation ..+++ Broach several surfaces 

Stock removal 3/32” max. 

Production ......... 105 castings per hour 

Machine CINCINNATI No. 10-66 Duplex 
Vertical Hydro-Broach with com- 
plete tooling ready for pro- 
duction. 








Bearing caps for a well-known automotive engine are broached in pro- 
gressive operations on the new cINCINNATI No. 10-66 Duplex Vertical 
Hydro-Broach illustrated here. The right-hand ram broaches the surfaces 
indicated in drawing A; the joint face, bearing lock and chamfer, indi- 
cated in drawing B, are broached by the left-hand ram. To reduce the 
physical effort of operation, the right-hand fixture is air operated. @Rapid 
production of high-quality work is promoted by several features of the 
new CINCINNATI Duplex Vertical Hydro-Broach Machine: 1) receding 
tables, mounted on wide, square gibbed ways having narrow guides; 
2) automatic pressure lubrication, with controlled volume of oil; 3) excep- 
tionally short hydraulic lines from the pump to the cylinders; 4) pre-set 
cycle control for safety; 5) hardened and ground ways. 4Would you like 
more data? Complete engineering specifications may be obtained by 
writing for circular No. M-1709-1. 


CINCINNATI No, 10-66 Duplex Vertical THE CINCINNATI MILLING MACHINE co. 


Hydro-Broach Machine. Catalog No. 


M-1709-1. CINCINNATI 9, OHIO 


MILLING MACHINES © CUTTER SHARPENING MACHINES 
BROACHING MACHINES © FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS ° 
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New Car Registrations 
Fail to Confirm Slump 


The latest data on new passenger 
car registrations do not support 
gloomy talk among dealers about a 
bad slump in automobile sales. Com- 
plete figures for May show that 470,- 
446 new cars were registered or about 
3100 more than in April. In fact, the 
May 1951 registrations do not com- 
pare too unfavorably with the same 
month a year ago when 488,363 new 
cars were registered. Polk estimates 
that new car sales during the second 
quarter will be only five per cent lower 
than the first quarter, and that the 
total new car registrations for the first 
half the year were approximately 2.75 
million units. Polk further states that 
new car registrations this year may 
be the third highest on record, being 
surpassed only by 1949 and 1950. 


OPS Grants Price Relief to 
Machine Tool Industry 


The OPS has granted long-overdue 
price relief to the machine tool indus- 
try. Manufacturers are now permitted 
to raise their ceiling prices high 
enough to realize 80 per cent of their 
average rate of return during the 
years 1938 through 1948. The new 
order (GOR 15) applies to tool-build- 


ers (prime contractors and subcon- 
tractors who build complete tools) for- 
merly pricing under CPR 30 and those 
under GCPR. It provides for price ad- 
justments on an over-all basis or for 
a particular machine tool without re- 
gard to the applicability of other OPS 
regulations, For a particular machine 
tool or machine tool attachment, a 
manufacturer may secure an adjust- 
ment giving him his total unit costs, 
plus a profit of 5% per cent. 


Westinghouse to Build 
New Headlamp Plant 


Westinghouse is planning to build a 
new plant near Madison, Ind., to in- 
crease its facilities for manufacturing 
headlights by about 50 per cent. The 
new building will have about 175,000 
sq ft of floor space, and is expected to 
be completed about the middle of next 
year. 


Packard Plans $11 Million 
Forge Plant Expansion 


Packard will spend $11 million for 
forge equipment to quadruple the size 
of its forge operation. The company 
has bought the R. C. Mahon plant in 
Detroit, located about one-half mile 


ONE OF A KIND 


The $25,000 Ted Williams Flajole Special, custom-built sports car, only one of its kind 

in the world, was designed by William Flajole and Associates of Detroit. Standing 38 

in. high, with a wheelbase of 102 in., the Williams car is powered by a Nash six-cy/ 
engine. /t has a top speed of 125 mph. 
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from the present Packard forge shop, 
for approximately $2 million, increas- 
ing its manufacturing area by nearly 
300,000 sq ft. The expansion in forge 
facilities is required by Packard’s mili- 
tary programs which includes jet en- 
gines and marine Diesel engines. 


Car Makers Expected 
to Make NPA Quotas 


There is a difference of opinion 
among automobile manufacturers about 
whether or not the industry will be 
able to build the 1.2 million passenger 
cars allowed by NPA during the third 
quarter. Prevailing opinion, however, 
is that somehow the materials will be 
found to meet schedules, particularly 
since NPA has threatened to revise 
downward the quotas of companies 
which do not build their allowable 
production. NPA has practically as- 
sured the industry and organized labor 
that no further cuts in production will 
be made for the balance of this year, 
indicating production of 1.2 million in 
the last quarter to bring the year’s 
total to about 5.5 million units. If that 
total is built, is will certainly be a good 
year, surpassing any previous year ex- 
cept the record breaking year of 1950 
when 6.66 million vars were produced. 
It now seems likely that passenger cars 
will be pulled under CMP in the fourth 
quarter. Meanwhile, pruspects for an 
increase in prices on passenger cars 
appear brighter. It is understood that 
OPS has asked the industry for earn- 
ings figures, indicating that the John- 
ston formula may be applied. This 
formula relates earnings to pre-Korean 
years and proposes that upward ad- 
justments be made only when profits 
for the industry as a whole fall below 
85 per cent of that period. 


Machine Tools Made 
Available 


Several billion dollars worth of ma- 
chine tools were made available to 
holders of Air Force facilities con- 
tracts after July 23, in order to im- 
prove the utilization time of many 
items now being warehoused by In- 
dustrial Equipment Section of Air 
Materiel Command. Bona fide con- 
tractors are entitled to make their 
selections at either Marietta, Ga., or 
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Omaha, Neb., where stocks of machine 
tools have been stored since World 
War II. The contractors’ visits must 
be scheduled with Air Force officials. 
Businessmen are placed on the schedule 
after contacting Industrial Equipment 
Section, Production Resources Div., Air 
Materiel Command, Dayton, O. 


Studebaker Confirms 
Jet Engine Order 

Studebaker Corp. has officially con- 
firmed that it will build GE turbojet 
engines for the Boeing B-47 bomber. 
Three of the company’s plants will be 
involved in the jet engine project, 
which is scheduled to get underway 
early next year. 


Massey-Harris Howitzer 
Carriage Order Doubled 
Massey-Harris Co. has been given a 
supplemental contract for howitzer 
motor carriages to be built in its 
Racine, Wis., plant. The new order 
doubles the size of the original contract 
of last fall, which amounted to about 
$55 millien. The production rate will 
not increased, but the entire pro- 
gram will be spread over a longer 
period. 


be 


Curtiss-Wright Buys Plant 
In Buffalo 


The Curtiss-Wright Corp. plans to 
re-establish small-scale manufacturing 
operations in Buffalo by purchasing 
the Buffalo Stainless Steel Castings 
Corp.’s plant. The aeronautical com- 
pany will use the plant for the pro- 
duction of steel castings for jet 
engines. 


Ve ser syc ve NUTOMOTIVE 





PASSES TESTS 


Tests of @ pilot model of this special 10-ton tandem plattorm military-type Trailmobile 
have just been completed to the satisfaction of U. S. Army Engineer Corps inspectors 
and production will be started at once by the Trailmobile Co. on a $2 million contract 
for a quantity of units of this special military-type trailer. They will be used in trans- 
porting crane-shovel attochments used in military engineering projects. 


Ford Gets Large Order 
for Bomber Wings 


Ford Motor Co. has received another 
large defense contract, understood to 
-tetal-$200 million in value, for produc- 
tion of wing sections for B-47 bombers. 
The contract was awarded to Ford 
Div., which will build the wings in a 
new plant under construction near 
Kansas City, Mo., which had originally 
been planned as a new passenger car 
assembly plant. About 40 per cent of 
the castings, forgings, stamping, and 
hundreds of other parts needed for the 
wing job will be bought from supplier 
firms. The wings will be supplied to 


SEEKS TO SET 


Lt. Col. A. T. Gardner 
(left), famous British 
speed driver and his 
crew of mechanics 
stond beside his spe- 
cial supercharged MG 
automobile, the’ Magic 
Midget, which is being 
prepared for shipment 
to the Bonneville Salt 
Flats in Utah. On Aug. 
20th he will attempt to 
set 12 new international 
land speed records. 


3oeing, Douglas, and Lockheed. The 
latest order brings Ford’s defense con- 
tracts to more than a billion dollars. 
Some modification of the design of the 
building will be necessary to accom- 
modate aircraft instead of automotive 
production. The new plant will have 
about one million sq ft of manufactur- 
ing space. Work is already well along 
on foundations. 


Award Seeger Big 
USAF Order 


A multi-million dollar contract for 
the manufacture of tail assemblies for 
the U. S. Air Force North American 
F-86E Sabre jet fighter has been 
awarded to Seeger Refrigerator Co. 
This assembly, which includes both the 
vertical and horizontal stabilizer for 
the sweptwing Sabre, will be manu- 
factured at the Seeger plant in Evans- 
ville, Ind. The contract provides for 
furnishing tail assemblies for F-86E’s 
in production at North American’s 
Los Angeles and Columbus, O., plants. 


Chevrolet Swings Into 
Shell Production 


Chevrolet began production at its 
shell plant in St. Louis, June 8, and 
manufacturing operations are expected 
to accelerate rapidly. The division 
took over management of the plant 
April 6 and production of the first shell 
62 days later was well ahead of 
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schedule. The plant had been main- 
tained in standby condition with most 
of the equipment intact since World 
War II. Initial requirements for em- 


ployes were from 1200 to 1500 persons. 


Ryan Gets Orders Totaling 
$8 Million 


; New orders totaling $8 million for 
jet engine components were received 
by Ryan Aeronautical Co. The new 
business, which brings the company’s 
backlog of unfilled orders to over $40 
million, was placed by General Elec- 
trie Co. and Wright Aeronautical 
Corp. 


International to Farm 
Out Much of War Work 


International Harvester will subcon- 
tract between 80 and 90 per cent of 
the material it requires for its present 
military contracts totaling approxi- 
mately $355 million. The company 
currently has contracts for an armored 
utility vehicle, motor trucks, and mili- 
tary fuses. For its armored utility 
vehicle, Harvester has lined up 327 
subcontractors, who in turn have 1377 
suppliers of their own, making a total 
of 1704 businesses involved in the 
order. Of these, nearly one-half are 
small companies employing 500 or less 
persons, 


DeVilbiss Receives Large 
Compressor Order 

The DeVilbiss Co. has received a 
large order for air compressor outfits 
from the Tank Automotive Center of 
the Ordnance Dept. Dollar value of 
the order was not revealed because of 
military security. Production will be- 
gin immediately with delivery scheduled 
for this fall. The military order does 
not require any conversion of DeVilbiss 
facilities. 


Gerity-Mich. Builds New 
Cannon Plating Plant 

Gerity-Michigan Corp. will build a 
new plant at Adrian, Mich., for hard 
chrome plating of Army cannon tubes. 
The building, which will be constructed 
under a standby agreement with the 
government, will cost approximately 
$500,000. 


Mack Gets Additional 
Army Truck Order 


Mack Trucks Inc. 
supplementary order 


has received a 
totaling more 
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than $52.4 million for military trucks 
and spare parts for the Army. With 
the $25 million order it received last 
March for trucks, Mack now has ap- 
proximately $100 million worth of 
defense orders, which include tank 
parts. 


Start Building Navy-Convair 
Guided Missile Plant 
Construction will start early in 
August on what is described as Amer- 
ica’s first integrated mass production 
plant for guided missiles—a $40 mil- 


Car and Parts Group Up 
Profits in Ist Quarter 


Companies within the motor vehi- 
cles and parts industry group reported 
a four per cent increase in profits 
during the first quarter of 1951, as 
measured against returns in the fourth 
quarter of 1950. Figures in both in- 
stances refer to profits remaining after 
federal taxes. By showing a percent- 
age increase, the motor vehicles and 
parts companies became one of only 
five major industry groupings to re- 


1951 RENAULT 
This new 1951 four-door Renault sedan, shown above, was recently displayed in New 
York City. Powered by a four-cy! engine located in the rear, the car weighs about 
1200 Ib, has a wheelbase of 83 in., and an overall length of 142 in. 


lion U. S. Navy facility to be operated 
at Pomona, Calif. (Los Angeles area), 
by the Consolidated Vultee Aircraft 
Corp. 


International Nickel Co. 
Beats Expansion Goal 


International Nickel Co. of Canada. 
Ltd., has reached its objective of a 
million pounds per month of addi- 
tional refined nickel production several 
months ahead of schedule. Last April 
the company announced it would in- 
crease its output by five per cent, or 
one million pounds monthly, by the 
end of this year. The increase results 
from expansion of underground min- 
ing capacity, changes in processing, 
and use of emergency facilities at the 
Canadian plants. The company’s pro- 
duction is at capacity of 21 million 
pounds a month, higher than in any 
peace-time year. 


cord greater profits in the first three 
months of this year. Statistics re- 
leased jointly by the Federal Trade 
Commission and Securities and Ex- 
change Commission indicated most 
branches of industry were making 
fewer profits. The average decline in 
returns reported by 22 major group- 
ings was eight per cent. Motor vehi- 
cles and parts firms registered an 
actual monetary drop, before taxes, 
from $889 million in profits at the end 
of the fourth quarter, 1950, to $716 
million between Jan. 1 and March 31. 
After taxes, however, remaining prof- 
its were higher by $10 million at the 
end of the first quarter of this year. 


Need More Rubber Output to 


Avert World Shortage 


Although the supply of rubber by 
the end of this year will be more than 
adequate for world use, the long range 


19 


Pe ne 





outlook is for a shortage within 10 
years unless production capacity is 
greatly increased. P. W. Litchfield, 
chairman of Goodyear, says that maxi- 
mum capacity of both natural and syn- 
thetic rubber at present would amount 
to no more than 3.5 million long tons 
annually, and that by 1960 world de- 
mand could reach four million long 
tons a year. He said that rubber con- 
sumption in the United States is cur- 
rently 18 lb per capita, compared with 
one pound 50 years ago, but that in 
other countries current rubber use is 
one pound per person per year. He 
said American demand for rubber will 
continue to increase and that as higher 
standards of living develop in other 
countries, foreign rubber consumption 
will rise. He adds that because of po- 
litical conditions in rubber growing 


Div. will continue to manufacture at 
the Corinth plant its patented motors 
and industrial transmissions invented 
by Frank Berry, who becomes director 
of research of the Berry Div. Ara A. 
Cambere, formerly president of Berry 
Motors, Inc., was elected a vice presi- 
dent of Oliver Iron and Steel, and will 
be in charge of the new division. 


Ford Adopts New System 
to Specify Steel Size 


Ford has abandoned the gage sys- 
tem for specifying sheet steel thickness 
and has adopted instead a standard 
decimal system. Sheet and _ strip 
thickness are now specified with a 
decimal equivalent indicating the exact 
thickness required. Consequently, steel 
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Oldsmobile Announces New 
Type Car Watch 


Oldsmobile has introduced a unique 
accessory in the form of a self-winding, 
15-jewel car watch, which is mounted 
on the steering wheel. The timepiece 
has a Swiss movement, is precision 
built, and is shock proof and anti- 
magnetic. The watch is wound through 
movement of the steering wheel and 
normal car movement which actuate 
pendulum weights. The device is op- 
tional at extra cost. 


Ffench Car Output Up 29% 
In First Half Year 
French passenger car production 
jumped 29 per cent during the first six 
months of this year, compared with 
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areas there is little chance for ex- 
panding natural rubkLer production, 
and that the only solution is a sub- 
stantial expansion of synthetic rubber 
producing facilities. 


Cleveland Diesel Plans 
$2 Million Addition 

GM’s Cleveland Diesel Engine Div 
is planning to build a $2 million plant 
adjacent to its present facilities in 
Cleveland. The addition will provide 
approximately 200,000 ft of floor 
area. 


sq 


Berry Motors Merges With 
Oliver Iron and Steel 


Oliver Lron and Steel Corp., Pitts- 
burgh, Pa., has announced the merger 
of Berry Motors, Inc., of Corinth, 
Miss., into Oliver Iron and Steel. 
Oliver acquired all assets, patents and 
property of Berry Motors, Inc., which 
will be operated as the Berry Div. of 
Oliver Iron and Steel Corp. The Berry 
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designated as .036 is 36 thousandths of 
an inch thick. The system will soon be 
extended to brass, copper, aluminum, 
and other non-ferrous metal sheet and 
strip. The system was devised by the 
American Standards Association and 
is said to permit easier scheduling, re- 
duced bookkeeping and _ inventories, 
more efficient use of trimming, and re- 
duced material handling cost. 


ASTE Studies Tool 
Buying Practices 


The American Society of Tool Engi- 
neers has been conducting through an 
outside organization a survey of in- 
dustrial plants to determine changes 
in buying influences. One result of the 
survey is that tool engineering was 
found to be growing rapidly as a spe- 
cialized function, and that it has a 
strong controlling influence on selec- 
tion and purchasing of production 
equipment. The Society will hold its 
industrial exposition in Chicago next 
March. 


the corresponding period of 1950 while 
trucks were up 33 per cent. The fig- 
ures were 160,000 passenger cars and 
61,000 trucks. Unless there are un- 
foreseen changes, the total production 
for the year is expected to be 450,000 
vehicles. Despite these increases, the 
requirements of the home market are 
not being met. Before the war, France 
absorbed 170,000 passenger cars each 
year. From 1940 to 1944 all produc- 
tion was stopped, and during the six 
following years the home market re- 
ceived only 57,000 cars per annum on 
an average. As a consequence three 
out of four cars are more than 12 
years old. 

Requirements can only be met when 
production reaches 600,000 vehicles 
per year, of which 450,000 will be pas- 
senger cars and 150,000 trucks, It is 
expected that 100,000 passenger cars 
will be exported, leaving 350,000 for 
home use. The four biggest manufac- 
turers—Renault, Citroen, Simca, Ford 

are planning increases. Renault is 
now erecting a new factory outside 
Paris, in which production of the 


Avromotive INpustries, August 1, 1951 





THE HELIDYNE 
This experimental convertiplane prototype, the twin-engine Helidyne, shown here flying 
as a helicopter, was developed by the Gyrodyne Co. of America, Inc. Note thot the 
side propellers are stationary. 


Frigate model will start towards the 
end of the year. Simca is enlarging 
and installing new American machin- 
ery for a single model, but the change- 
over has slowed down production this 
year. Citroen and Ford are making 
increases to their present plants. So far 
the rearmament program has had no 
direct effect on the automobile industry. 


Armed Services Stop 
Purchase of Cars 


As a result of an investigation into 
government purchases of civilian cars 
and trucks, the armed services have 
been ordered to temporarily stop 
placing orders for civilian type pas- 
senger cars while planned purchases 
will be surveyed and inventory of cars 
on hand made. During the fiscal year 
ending June 30, 19,000 passenger cars 
went to the armed forces with 15,000 
of the total going to the Army. 


McCulloch Motors Buys 
Davis Plant 


McCulloch Motors Corp. has bought 
the plant formerly occupied by Davis 
Precision Machine Co., Los Angeles 
for use by the aircraft division of the 
corporation. 


ASLE Names Officers 
For 1951-2 


The American Society of Lubrication 
Engineers has named the following 
officers and directors for 1951-1952: 
President, C. E. Schmitz, Crane Pack- 
ing Co.; vice president at large, V. A. 
Ryan, Crown Cork & Seal Co., Inc.: 
secretary, W. F. Leonard, Nationa! 
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Office, ASLE; treasurer, O. L. Maag, 
Timken Roller Bearing,Co.; chairman, 
pres. council, D. F. Hollingsworth, E. 
I. du Pont de Nemours & Co., Inc.; 
vice president, Eastern, A. F. Brewer, 
the Texas Co.; vice president, Mid- 
Western, M. E. Merchant, the Cincin- 
nati Milling Machine Co.; vice presi- 
dent, Western, M. W. Wise, General! 
Petroleum Corp.; vice president, Cana- 
dian, T. A. Marshall, Steel Co. of Ca- 
nada, Ltd.; directors: John Boyd, 
Westinghouse Electric Corp.; W. E. 
Campbell, Bell Telephone Laboratories; 
P. F. Chappell, American Oil Co.; Wil- 
bur Deutsch, Trabon Enzineering 


Corp.; D. D. Fuller, Columbia Univer- 
sity; R. A. Kraus, Republic Steel 
Corp.; Frank Ross, E. F. Houghton & 
Co.; and N. H. Schell, International 
Harvester Co. 


Gould Battery to Build 
New Plant 


Gould National Batteries, Inc., has 
awarded a $1.5 million contract to 
build a new plant at Kankakee, IIl., 
near Chicago. 


Steel Industry Sets 
Production Record 


One reason for guarded optimism in 
some quarters that steel will be in more 
free supply during the fourth quarter 
may lie in the production record set 
by the steel industry in the first half 
of this year. In that period the indus- 
try turned out 52,273,000 tons of in- 
gots, or more than five million more 
tons than in the same period a year ago. 


Metals Men to Study 
Uniform Terminology 


Delegates to the World Metallurgi- 
eal Congress in Detroit, Oct. 14-19, 
will consider a new universal language 
for processing and using steel and 
alloys. The congress will be held in 
connection with the ASM National 
Metals Congress and Exposition. Eight 
major industrial problems will be sur- 
veyed, including uniform terminology 
and research techniques, need of a sys- 


TAKES THE AIR 


Carried aloft on a test flight by a specially-rigged B-50 Superfortress bomber is the 

powerful J-57 Turbo-Wasp built by Pratt & Whitney Aircraft at East Hartford, Conn. 

The J-57, an axial-flow design, is housed in a retractable nacelle that is lowered from 

the plane's bomb bay for test work. This B-50 Superfortress is the largest plane in the 

flying test bed fleet used by Pratt & Whitney Aircraft for early experimental flight 
testing of new jet engines. 





tem to transcribe and translate data, 
exchange of basic research data be- 
tween scientists when national defense 
is not involved, an open discussion of 
metal resources in the various coun- 
tries, the effects of nitrogen and other 
elements in alloy steel, research on the 
behavior of alloy steels at extremes of 
high and low temperatures, the need 
for lower cost production methods for 
newly developed metals, and high fre- 
quency electric currents in processing 
metals. 


F. L. Jacobs Develops 
New Products 


The F. L. Jacobs Co., Detroit, will 
add two new products in the next few 
months. One of these is an electric 
window lifter which raises or lowers 
the windows at the push of a button. 
The second is another electrical device 
which adjusts the seat either back 
wards or forwards. Two important pas- 
senger cars will incorporate the new 
Jacobs developments in their 1952 
model. In addition, Jacobs has also 
developed an electrically-operated re- 
mote-control unit which can open 
the luggage compartment 
driver’s seat. 


or 
close from 


the 


Dormant Scrap Committee 
Formed in Detroit 
A 17-man committee in Detroit ha 
been formed to locate and collect dor- 
mant scrap from industrial firms. The 
committee’s objective is such items as 





WATER TEST 


Developed for the Army Ordnance Dept. by the Bell Telephone Laboratories, this trailer 
which will house a new anti-aircraft fire control system is being water tested at the 
Glenn L. Martin Co., where the magnesium trailers are being built. The trailer must be 
watertight and air-transportable. Western Electric Co., manufacturing and supply unit 
of the Bell System, is making the computers for the trailers being built by Martin. 


obsolete and worn out machinery, 
junked vehicles of all kinds, old rails, 
and similar items. There is little loose 
production scrap in the automotive 
industries, since all companies have 
been collecting every available bit of 
scrap and turning it into trade chan- 
nels because of the critical steel short- 
age. It is estimated that scrap require- 
ments this year will be 6.5 million tons 
greater than were needed in 1950. 
Chrysler has already turned up 600 
tons of scrap as a result of the drive 
by reducing the number of old tools, 


dies, jigs, and fixtures stored in its 





Cadillac 
Packard 
Kaiser 

Henry J 
Lincoin 
Willys 
Crosley 
Frazer 

British Austin 
British Ford 
Miscel. Domestic 
Miscl. Foreign 
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S888 
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Total — All Makes 470,446 467 313 


*—Based on data from R. L. Polk & Co 





1951 NEW PASSENGER CAR REGISTRATIONS* 
Arranged by Makes in Descending Order According fo the 1951 Five Months’ Totals. 


FIVE MONTHS 


Units Per Cent of Toial 
1951 

21 70 

17 32 

10 46 


1950 
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2,353,921 2,246,015 








own or in vendors’ plants and no longer 
needed in service work. The tools and 
dies had been used for producing early 
model parts no longer in demand. The 
company is now examining the tools and 
dies for about 2000 more service parts 
and when the program gets into full 
swing, tools and dies for 2500 parts 
will be checked each month for scrap- 
page possibilities. 


Westinghouse to Make World's 
Largest Liquid Rheostats 


The world’s largest liquid rheostats, 
to help test full size jet engines, guided 
missiles, and wing sections and fuse- 
lages of aircraft, will be built by the 
Westinghouse Electric Corp. at its Buf- 
falo, N. Y., plant. They will be used to 
regulate the speed of large electric mo- 
tors at a new wind tunnel at the Arnold 
Engineering Development Center in 
Tullahoma, Tenn. The rheostats are 
part of $20 million worth of electrical 
equipment which Westinghouse is build- 
ing for the new project. 


Mid-States Corp. Buys 
Kozy Coach Co. 


Mid-States Corp. of Chicago has be- 
come the largest producer of trailer 
coaches through purchase of the Kozy 
Coach Co. of Kalamazoo, Mich. It will 
acquire 50,000 sq ft of space and ca- 
pacity for more than 2000 coaches a 
year. In addition to the Kalamazoo 
operation, Mid-States operates a plant 
in Union City, Mich., one in Indiana, 
and two in California. During the first 
half of this year the company’s pro- 
duction totaled 2786 units. 


Automotive Inpustries, August 1, 1951 





INDUSTRIES 


National City Reports 
Mfg. Co.'s Assets 


A list of total assets of 100 largest 
non-financial corporations, as reported 
at the end of 1950 in millions, pub- 
lished by the National City Bank of 
New York, included the following man- 
ufacturing companies: 

Allied Chem. 

ye Corp. 
Aluminum Co. of 

America 575 
American Can 


Jones & Laugh. 
Stl Cp. 
Kennecott Copper 
Corp 
Liggett & Myers 
Tob. Co. 442 
Dairy Prod. 


$336 


466 
631 


oO 332 

American Cyana- 

mid Co 326 

Amer, Smelt. & 

Ref. Co 

Amer. Tobacco 
Co 

Anaconda Cop. 
Min. Co 

Armco Steel 
Corp 383 R. J. Reynolds 

Armour & Co 456 Tob. Co. 

Atlantic Refining Schenley Indus- 
Co 433 

Bethlehem Steel 
Corp. 1314 

Chrysler Corp 744 

Cities Service Co. 936 

Distillers Cp.- 
Seagrams 

Dow Chemical 
Co. 

E. I. du Pont de 
Nemours & 


Natl. Steel Corp. 
Phillips Pe- 
troleum Co. 
Procter & Gamble 
> 330 


33) 
657 
Co 
699 Republic Steel 
Corp. 


tries 
Shell Oil Co 
Sinclair Oil Co 
Socony-Vacuum 
Oil Co 
Stand. Oil Co. of 
calif. 


387 


327 


Sun Oil Co. 

Swift & Co. 

Texas Co. 

Union Carbide & 
Carbon Corp. 

Union Oil Co. of 
Calif. 358 

U.S. Rubber Co. 380 

Corp 366 | ” ees 

Goodyear Tire & U, S. Steel Corp. 2829 
Rub. Co 37 Western Electric 

Gulf Oil Corp Co 

Inland Steel Co 

Inter. Harvester 


Co. 
Eastman Kodak 


o 
Firestone Tire & 
Rub. Co 
General Electric 


Co 
General Motors 


487 Ns 
1344 645 
356 Westinghouse 

Elec. Corp. 
Youngstown 
S. & Co. 382 


800 

Co. 749 
Inter. Paper Co. $409 

Total assets are shown after deduct- 
ing reserves for depreciation. The table 
does not include Ford Motor Co., with 
total assets of $1343 million on Dec. 31, 
1949, which does not publish a detailed 
income account. 


Clearing Machine to Build 
New Illinois Plant 


The Clearing Machine Corp., Chi- 
eago, has purchased a 27-acre tract of 
land in Joliet, Ill, where a modern 
factory building is to be erected. The 
new unit will be equipped particularly 
for smaller and lighter operations. 
About 32,000 sq ft of working area will 
be available in Joliet. 


Elastic Stop Nut Sets Up 
Unique Testing Rig 


The Elastic Stop Nut Corp. of 
America has set up a unique high-tem- 
perature vibration testing rig, said to 
be the only known one of its kind in in- 
dustry, at its Union, N. J., plant, for 
testing critical vibration requirements 
of stop nuts, especially those used in 
aircraft manufacture. These various 
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types of stop nuts must be designed to 
operate also at sub-arctic temperatures 
—whether because of the altitude of the 
aircraft, or the geographical weather 
conditions. Therefore, the testing rig 
is so constructed that it can provide 
ambient temperatures ranging from the 
sub-arctic to 2000 F. 


Changes Made in French 
Car Import Duties 


Some changes have been made in 
French automobile and parts import 
duties, most of them showing a slight 
decrease. Passenger cars are now 
taxed 30 per cent, ad valorum, in place 
of 35 per cent. Bodies are down from 
30 to 25 per cent. Chassis, with en- 
gines, are down from 35 to 30 per cent. 
Units, comprising axles, transmissions, 
steering, suspension, are down from 
50 to 25 per cent, while parts for en- 
zines, comprising cylinders, crank- 
shafts, camshafts, are up from 20 to 
25 per cent. These rates are somewhat 
deceptive, for production tax, turnover 
tax and customs fees have to be added 
and are cumulative, so;that the total 
import duty reaches 53.79 per cent of 
the basic price. 


Navy Discloses New 
Titanium Process 


A new process for the production of 
titanium metal which is expected to 
reduce costs by more than 80 per cent 
has been disclosed by the Dept. of the 
Navy. Pilot plant stages in the new 
production method for titanium have 


been reached by Horizons, Ince., of 
Cleveland, O., under contract to the 
Office of Naval Research. The new 
process was developed by Horizons, 
Ine. 


Metal Powder Group Has 
Two New Standards 


Two new standards designed to aid 
both the metal powder producing and 
consuming industries as well as the 
metal powder parts user have just been 
released by the Metal Powder Associa- 
tion. One of the standards specifies 
the preferred dimensions and toler- 
ances of oil impregnated metal powder 
bearings. The second standard de- 
scribes a method for determining the 
green strength of compacted metal 
powders. 


Ford of France Makes Hercules 
Diesels for Trucks 


The Ford truck built by Ford of 
France is now available with a Ford- 
Hercules Diesel engine. The engine, 
the model DIX-6D, six-cyl, high-speed, 
heavy-duty Diesel with a piston dis- 
placement of 248 cu in., is being manu- 
factured by Ford of France under an 
agreement with The Hercules Motors 
Corp., Canton, O. It is an optional 
power plant for Ford six and eight-cyl 
gasoline engines. The Ford-Hercules 
model DIX-6D Diesel engine is identical 
in design with the model DIX-6D built 
by Hercules. It is a six cyl-in-line en- 
gine with 3% in. bore and 4 in. stroke. 
It develops 93 hp at 3000 rpm. 
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Bendix-Westinghouse Signs 
Agreement With English Co. 


The Bendix - Westinghouse Automo- 
tive Air Brake Co., Elyria, O., has 
signed a license and technical assistance 
agreement with the Clayton Dewandre 
Co., Ltd., Titanic Works, Lincoln, Eng- 
land. In accordance with the agree- 
ment, Clayton Dewandre will manufac- 





ture and merchandise automotive ai1 
brake equipment made under Bendix- 
Westinghouse patents and engineering 
specifications in Great Britain 
Northern Ireland. 


and 


Senate Testimony Turns Up 
Defense Information 


Some interesting information about 
steel supplies, employment, current 
status of defense work, and plant ex- 
pansion were brought out in testimony 
before the Senate Small Business Com- 
mittee in Detroit in July. D. F. Hul- 
grave, GM director of procurement, 


24 


ot te AUTOMOTIVE INDUSTRIES 


said that his company expects to build 
about 513,000 cars this quarter, or 
about 100,000 fewer than in the second 
quarter, and about 36.5 per cent below 
the third quarter of 1950. The total 
set for the third quarter includes about 
16,000 cars which can be built from 
steel on hand at the beginning of the 
quarter and not counted against the 
allotment allowed by NPA. Mr. Hul- 


FIVE YEARS 
AND $10 
MILLION 


This new radial subma- 
rine Diese! engine has 
been turned over to the 
Navy by GM's Cleve- 
land Diesel Engine Div. 
Five years and over 
$10 million were re- 
quired to develop the 
new engine which has 
16 horizontal cylinders, 
and is said to require 
one-third less space 
than anything compo- 
rable used in World 
War Il. 


grave said that the company had about 
a 30-day supply of steel on hand on 
July 1. He also revealed that about 
75 per cent of GM’s facilities are cur- 
rently used for civilian production with 
10 per cent for defense work and 15 
per cent for defense-supporting activi- 
ties. He said that GM plans call for 
41 new plants or additions to present 
plants at an expenditure of nearly 
$250 million. All of the expansion pro- 
gram is to be used for turning out 
defense or defense-supporting items. 
Chrysler spokesman I. T. O’Brien, 
assistant to the general manager, said 
that Chrysler does not see enough steel 


ahead to build the number of cars per- 
mitted under its NPA third quarter 
allotment. He said that the estimate is 
for production of only 229,200 passen- 
ger cars, compared with the allotment 
of 259,800. In the second quarter of 
this year Chrysler turned out 387,272 
cars, and 453,729 in the third quarter 
of 1950. Mr. O’Brien said that unless 
there is an unforeseen improvement in 
steel supplies, operations will have to 
suspend sometime in September. He 
said that military operations now ac- 
count for about 10 per cent of the com- 
pany’s manufacturing facilities and a 
little more than nine per cent to de- 
fense-supporting programs. New facili- 
ties under construction for military 
and defense-supporting programs will 
cost $68.3 million, which is divided into 
$33.2 million for facilities being built 
by Chrysler and a little more than $35 
million for plants being built by the 
government for use by Chrysler. Mr. 
O’Brien said that production on major 
military projects will not start until 
1952 or 1953, and that their effects on 
production and employment will not 
be felt for several months. 

Irving A. Duffy, Ford vice-president 
in charge of purchasing, testified that 
because of restrictions on use of cop- 
per, aluminum, and steel, his company 
had a surplus of steel which it reduced 
by selling it to suppliers and to govern- 
ment directive programs in order to 
bring inventories in line with NPA 
limitations. The company expects to 
produce 361,396 cars, trucks and trac- 
tors during the present quarter, and 
358,540 in the last quarter, he said, 
which compares with 438,899 in the 
second quarter of this year and 465,- 
340 in the first quarter. He added that 
employment in Michigan plants early 
in July stood at 74,978, a reduction of 
16.2 per cent below the same period a 
year ago. He added that although the 
company received its first defense con- 
tract last October, the company only 
has 435 hourly employees on defense 
work in Michigan, and it will be some 
time next year before that figure will 
be changed importantly. He said that. 
in addition, suppliers have laid off 
7265 workers because of Ford reduc- 
tions. 


General Controls Buys 
Assets 


General Controls, Glendale, Calif., 
has acquired the assets of Grayson- 
Greenamyer, Inc., Monrovia, Calif. 
The acquisition will put General Con- 
trols in the water heater business, ac- 
cording to company officials. Chief 
product of the Monrovia company is a 
thermostat invented by John H. Gray- 
son. 
fugust 1, 195] 
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Current Personnel Appointments and Changes at Plants of Automotive Manufacturers and Their Suppliers 


B. F. Goodrich Rubber Co. of Canada, 
Ltd.—Ira G. Needles, vice president, 
has been elected president, succeeding 
George W. Sawin, who has resigned. 


B. F. Goodrich Co.—Deane Waldo 
Malott, newly-appointed president of 
Cornell University, was elected a di- 
rector. 


Lear, Inc.—At a recent meeting of 
the board of directors, W. D. Espy was 
elected vice president. 


Pacific Airmotive Corp.—Luther Har- 
is was elected vice-president-produc- 
tion. 


Dresser Equipment Co.—L. T. Wold 
has been elected vice president and 
named general manager of the com- 
pany’s Kobe, Inc., division. 


Air Reduction Co., Inc., Airco Equip- 
ment Mfg. Div.—S. D. Baumer has 
been appointed vice president. 


Leeds & Northrup Co.—Election of 
I. Melville Stein to the newly-created 
post of executive vice president has 
been announced. 


General Electric Co.—Hardage L. 
Andrews, an executive vice president, 
has retired. He will be succeeded by 
Robert Paxton, GE vice president in 
charge of manufacturing policy, who 
has been elected an executive vice pres- 
ident by the board of directors. Chester 
H. Lang, vice president, has been ap- 
pointed to a new post in charge of 
public relations. 


The Cleveland Graphite Bronze Co.— 
John W. Dixon has been made executive 
vice president. 


The Sterling Engine Co.—Kenneth 
S. Thomson was elected president at a 
directors’ meeting, succeeding Frank S. 
Raichle, who has resigned. 


Libbey-Owens-Ford Glass Co.—Wil- 
liam H. Hasselbach has been named 
director of engineering. 


Hudson Motor Car Co.—Appointment 
of James F. Jones as factory manager 
has been announced. 


Fairchild Engine and Airplane Corp., 
Fairchild Aircraft Div.— The appoint- 
ment of Orrin A. Berthiaume as assis- 
tant general manager has been an- 
nounced. Walter Tydon has been named 
chief engineer, and Lynn G. Walck 
manager of the Industrial Relations 
Dept. 
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Thermoid Co— 
George S. Fabel has 
been elected chairman 
of the Executive Com- 
mittee. A Thermoid 
Co. director, he is also 
president of one of the 
company’s subsidiaries, 
Southern Asbestos Co. 


Republic Aviation 
Corp.—R. C. Taylor 
was elected to the 
boord of directors. 


Superior Stee! Corp. 
—At a recent directors’ 
meeting, Eugene J. 
Reardon, vice presi- 
dent, was named exec- 
utive vice president. 


American Bosch Corp.—The director- 
ate of the company has been increased 
from 10 to 13 members with the election 
of Willard F. Rockwell, Peter Mac- 
Gregor Fraser, and Charles Allen, Jr. 


Cities Service Oil Co.—H. E. Brandili, 
formerly vice president and general 
manager, was elected president at a 
recent board meeting. 


H. K. Porter Co., Inc.—Lawrence L. 
Garber, general manager, American- 
Fort Pitt Spring Div., has been elected 
a vice president. e 


Jones & Lamson Machine Co.—Jor- 
dan D. Wood has been named public 
relations manager. 


Mechanical Handling Systems, Inc. 
The appointment of John D. Gordon as 
general sales manager has been an- 
nounced. 


Clearing Machine Corp.—Eugene P. 
Cunningham has been appointed sales 
manager. 


American Brake Shoe Co.—Thomas 
E. Akers has been elected president, 
and Maurice N. Trainer has been 
elected chairman of the Board of Do- 
minion Brake Shoe Co., Ltd. Kenneth T. 
Faweett has been appointed vice presi- 


dent of the American Brakeblok and 
Kellogg divisions of the company. 


Ford Motor Co.— Appointment of 
George T. Vincent as manager of the 
company’s assembly plant in Chester, 
Pa., has been announced. 


United Aircraft Corp., Hamilton 
Standard Div.—Edwin D. Eaton has 
been named as chief of experimental 
operations and Herbert N. Reitz as as- 
sistant to the chief engineer. 


Resistoflex Corp.—Ralph R. Layte, 
president, Purolator Products, Inc., and 
William P. Paul, director and chairman 
of the executive committee of the Fol- 
lansbee Steel Corp., have been elected 
directors. 


Sundstrand Machine Tool Co.— 
Thomas N. McGowen, Chicago indus- 
trial and financial consultant, has been 
elected chairman of the executive com- 
mittee. 


General Motors Corp., Fisher Body 
Div.—Marvin J. Olson has been made 
manager of the Hamilton, O., fabricat- 
ing plant, to succeed S. J. Sabourin, 
who will head the Grand Blanc tank 
plant. Leo L. Rosshirt has been trans- 
ferred from manager of the Atlanta 
assembly plant to the same post at Bal- 
timore. He will be succeeded by Paul 
E. Garin, assistant manager of the 
Cleveland plant. Henry B. Lowendick, 
who has been manager of the Janes- 
ville, Wisc., assembly plant, has been 
named manager of the Fisher Body 
Fleetwood plant at Detroit, to succeed 
Martin W. Legant, who is retiring. The 
appointment of William E. Erb as 
Fisher Body general traffic manager 
has been announced. 


Greenfield Tap and Die Corp.—Leo F. 
Hunderup has been named vice presi- 
dent and assistant general manager. 


Lyon- Raymond Corp.—George G. 
Raymond, Jr., has been appointed ex- 
ecutive vice president and general sales 
manager. 





Necrology 


Ronald J. Waterbury, 52, assis- 
tant chief engineer of GM’s Chev- 
rolet Motor Div., died on July 9 in 
Detroit, Mich. 


Leon A. Chaminade, 61, assis- 
tant to the chief engineer of GM’s 
Chevrolet Motor Div., died in De- 
troit, Mich., on June 26. 














3 tubing 
7 dimensions 


‘n addition to length, round tubing has 
three dimensions — outside diameter (O.D.), 
inside diameter (1.D.) and wall thickness. 


Mechanical tubing is commonly specified to 

outside diameter and wall thickness. If inside 

diameter is the more important dimension, seam- 

less cold drawn tubing is specified to O.D. and LD. 

dimensions, and ERW carbon steel tubing is speci- 

fied to 1.D. and O.D., or, I.D. and wall dimension. 

Tolerances in any tube are applicable to two cross-sectional 
dimensions. Thus, if outside diameter and wall thickness are speci- 
fied, the inside diameter may not necessarily conform to publisibed 
tolerances*, and if inside and outside diameters are specified, wall 
thicknesses may not necessarily conform to publisheg tolerances*. 


For help in finding the tubing best suited to your particular 
use, consult Mr. Tubes — your B&W Tube Co. representative. 
He may help you uncover new economies in the purchase 

of mechanical tubing. 


*Write for B&W Tube Co. Bulletins TB 333 “ERW Carbon 
Steel Mechanical Tubing” and TDC 115 “Tolerances — 
Round Seamless Carbon and Alloy Steel Mechanical Tubing.” 


THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. 
General Offices & Plants 
Beaver Falls, Pa.— Seamless Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio — Welded Carbon Stee! Tubing 


Sales Offices: Beaver Falls, Po. * Boston 16, Mass. * Chicago 3, Ill. * Cleveland 14, Ohio 

Denver, Colo . Detroit 26, Mich. . Houston 2, Texas . Los Angeles 15, Calif. 

New York 16, N. Y. * Philadelphia 2, Pa. * St. Lowis 1, Me. * San Francisco 3, Calif 
Syrocuse 2, N. Y. * Toronto, Ontario * Tulsa 3, Okla 
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RURAL AMERICA rides on “Double 


GEARS for farm machinery are 
not necessarily a specialty with us. 
Our production includes gears for 
many other applications. But it 
is a fact that thousands of farm 
machines move into their all-im- 


portant jobs with power trans- 
mitted by “Double Diamonds.” 

When you consider the beating 
that farm machinery takes, the 
industry’s preference for “Double 
Diamond”’ Gears speaks highly of 


ge ' if 

Ain 
| , Ly La | 
mie | if 


wi |" «f* 


Diamonds” 


their stamina and all-round per- 
formance. It may suggest, as well, 
the advisability of calling in a 
“Double Diamond” engineer the 
next time you need gears of the 
many types we manufacture. 


RICHMOND, INDIANA 


@ eg U.S. Por. OFF 


HYPOID BEVEL SPIRAL BEVEL 


FLYWHEEL GEAR 


ZEROL™ BEVEL STRAIGHT BEVEL 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eee d 


09o= 


STRAIGHT SPUR 


HELICAL SPUR SPLINE SHAFT 








Designed for 


| making fast work 








of slow jobs 


AUTOMATIC BAR AND CHUCKING MACHINES + PRECISION BORING MACHINES | 
LUCAS HORIZONTAL BORING DRILLING AND MILLING MACHINES 








THE NEW BRITAIN GRIDLEY MACHINE DIVISION 
THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 























cooling 


is our business 


There’s more to the proper cooling 
of a car, truck or bus engine 


than meets the eye. 


Proper cooling 
is more than just a radiator core. 
It’s a matter of precise engineering, 


testing, manufacturing. 


Fan, pump, shroud, mounting 
and radiator core— 
all must be harmonized, engineering-wise, 


in order to do a specific job well. 


Cooling automotive engines is our business 
—has been for many years. 

Our engineering, production 

and service facilities are available 


to manufacturers at all times. 


RADIATORS +© THERMOSTATS + HEATERS 
DEFROSTERS +*+ OIL COOLERS 


HARRISON RADIATOR DIVISION 
GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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HACC) 


rough degreasing in 

nost modern equip 
ment is iust one of the 
details’ carefully at- 


tended to at Accurate 


, 


lowers the overall cost of your springs 


THE manufacture of springs, like the manufacture of 
your product, is the sum of details . . . and the atten- 
tion each of these details receives determines the 
quality of the finished product. Here at Accurate, we 
feel that no detail is too minor to receive the careful 
attention of our skilled springmakers. The result: 
precision springs that exactly meet your specifications 
and do their part in assuring the fine performance 
your product was designed to give . . . and because of 
the rigid adherence to your specifications assembly is 
speeded up, inspections simplified and rejections mini- 
mized. This means substantially lower overall costs 
for you. 


Ge sure the 
CLUAGL YOU 
buy are 
rtecunate 


* Areurate’ 


“MAM ADALAAAR AD L.Ah An, 


wh lle Ath Grn 
* 


The best way to find out what Accurate can do for 
you is to give us a trial. For a quotation just send a 
drawing and specifications or, if you prefer, Accurate 
engineers will be pleased to assist you with your spring 
design problems. ACCURATE SPRING MBG. CO., 
3810 West Lake Street, Chicago 24, Illinois. 


Write for your copy of the new revised 
Accurate Handbook of Technical Data on 
Springs. This booklet has been out of 
print for some time and if you have 
previously requested a copy and have 
not received it, we would appreciate 
your asking again. 


Springs 
Wire Forme 
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ON W. F. and JOHN BARNES 3-SECTION “PROGRESS-THRU” MACHINE 


Miachine, is connected 
to Section 2, and performs a total 
of 85 drilling, end-cut reaming, 
counterboring and tapping op- 

erations. Cylinder 
head is turned over 
in station 8, so cyl- 

ace is down, 


224 MACHININ 


@ A total of 224 individual ma 

these special W. F. & John Barnes mz 

V-8 automobile engine heads. Individual ma ide 104 drilling, 

12 combination drilling and countersinking, 12 B, as well as taper 

and end-cut reaming. Specific features of the machiné of three turn-over 

fixtures for dumping chips and re-positioning the work piet®s, separate automatic 

lubricators to all fixtures and operating units, built-in chip conveyor, and hydraulic 

and electrical circuits designed for accessibility and easy maintenance according to 
J. I. C. standards. You can depend on Barnes to 
give you the latest in cost-cutting ideas and 
machining techniques. 


Close-up view showing design of re- 
positioning fixture. Mechcnism is 
hydraulically actuated and electrically 
controlled by limit switches. Opera- 
tion is automatic. 


ENGINEERING ASSISTANCE When you need help with your ma- 
chining problems, feel free to call on Barnes engineers for assistance 





without obligation. For data on the range of special machines and 
equipment built, and the service developed over a period of 75 years, 


write for free copy of brochure “Creative Machine Engineering and 
BAR N F S Manufacturing”. 


W. F. & JOHN BARNES COMPANY 
312 S. WATER ST., ROCKFORD, ILLINOIS 


MAULTIPLE SPINDLE DRILLING, BORING, TAPPING MACHINES + AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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Electroformed aircraft radome 
mold. Of 100 per cent nickel 
construction, if measures ap- 
proximately nine ff in length 
and has over 35 sq ff of sur- 








foce area. Photo courtesy Bone 
Engineering Corp. 


HROUGH close cooperation with two of the largest 
[ve Coast manufacturers of glass laminate 
parts, together with several West Coast aircraft 
plants, the applications of electroformed tooling have 


been greatly extended during the past year. Molds 
up to nine ft in length with molding surface areas as 
high as 32 sq ft are now being successfully electro- 
formed. 

The first complete set of aircraft glass laminate 
tools, planned, designed, and produced as a unit by 
the electroforming process, has now been in produc- 
tion at North American Aviation, Inc., Downey, 
Calif., plant for about a year. These tools are pro- 
ducing parts for the Air Force T-28 trainer. 

Electroformed tools are produced by electrodeposit- 
ing nickel or copper over the surface of a suitable 
matrix, usually cast phenolic, to an approximate 
thickness of *% in., and subsequently removing the 
deposited shell from the matrix. The inside surface 
of the metal shell forms the mold cavity. 

The first operation in electroforming of a low pres- 
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By M. H. Orbaugh 


Bone Engineering Corp. 


sure laminate tool is preparation of the 
matrix. A plaster splash is taken from 
the plaster master and into this is cast a 
“specially formulated phenolic resin to form 
the matrix for the electroforming opera- 
tion. After the matrix has been cast it is 
then suitably mounted for suspension in 
the electroforming bath and the surface 
made electrically conducting by means of a 
process developed especially for treating 
large non-metallic surfaces of this type. 
Contact points are provided around the 
edge of the matrix for proper distribution 
of current over its surface. 

For the electroforming operation, the 
treated matrix is lowered into special elec- 
troforming baths where the desired thick- 
ness of metal is deposited. This type of 
tool is usually electroformed of 100 _per 
cent nickel construction. : 

A high strength-low stress nickel de- 
posit was developed in order to meet the 
requirements of large electroformed sec- 
tions. This type of electroformed nickel 





is preferred to copper or-iron, particularly 
in the larger tooling, since it has over 
three times the tensile strength of electro- 
formed copper and twice the strength of 
electroformed iron. A considerable reduc- 
tion in the weight of the tooling can be 
effected by the use of the above mentioned 
nickel construction at the same time providing re- 
quired rigidity and strength. Moreover, this type of 
nickel is harder than either electroformed iron or cop- 
per and therefore provides a less easily damaged mold- 
ing surface. 

On relatively small tools or where maximum 
strength and rigidity is not too important a nickel- 
copper or nickel-iron type of construction can be sub- 
stituted. In such cases a 0.010 in.-0.020 in. thick 
layer of nickel is always provided as the molding sur- 
face, for its superior release properties and its ability 
to maintain high surface finish throughout repeated 
molding cycles. 

There appears to be no advantage costwise in sub- 
stituting copper or iron for nickel in the electro- 
formed construction, since the lesser wall thicknesses 
required with nickel and the correspondingly fewer 
hours required in the electroforming bath combine to 
more than offset the slightly higher initial cost of 
nickel. 


After the required metal thickness is attained, the 
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ectroformed Tooling 


High Dimensional Stability, Ease of Heating, Superior Part Release, and 


a Saving of Weight Are Among the Advantages of Electroformed Tool- 


ing for Low Pressure Laminates. 


electroformed moid is removed from the bath while 
still on the matrix. Mounting brackets together with 
such stiffening members as required are then attached 
in place by welding to the outside surface. By proper 
design and use of welded bracing members the wall 
thickness of the electroformed cavity required for 
adequate support of the tool in service is reduced to 
a minimum. 

In many cases it has been found desirable to cradle 
the electroformed cavity in a welded framework 
mounted on rollers so that the assembly can be easily 
wheeled in and out of a curing oven. In the case of 
matched male and female tooling it is practical to 


mount the electroformed tools for use in a platen 
type press in which guide pins are provided and 
brackets attached to the back of the electroform for 
bolting to the press platens. 

In other applications where flexible membranes and 
pressure plates or plugs are utilized, a mounting is 
designed which applies the molding pressure by means 
of hand screw clamps. 

Separation of the electrodeposited mold cavity from 
the matrix is next in order. This is accomplished by 
a simple band saw or milling operation around the 
edges of the matrix, after which the electroformed 

(Turn to page 86, please) 














These parts are of light weight, 
one-piece electroformer con- 
struction. An average reduc- 
tion of 20 per cent in weight is 
realized due to elimination of 
seams and welds, and the use 
of thinner wall construction. 
Photo courtesy Bone Engineering 
orp. 
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Latest Equipment | 


Fruehauf Trailer 


sent a sampling of some interesting operations 

in the modern plant being operated by the 
Fruehauf Trailer Co., in Cedar Rapids, lowa. Here 
are produced the many detail parts that go into 
Gravity Tandem and Multi-Rate underconstructions, 
vertical supports, slack adjusters, and other me- 
chanical componenets for Fruehauf trailers. That 
it is a metalworking establishment of major pro- 
portions may be gained from the fact that 16 tons 
of chips and borings are sold as scrap every day. 


T'= illustrations shown on these pages repre- 


1. Interesting feature is found in the pro- 
vision of a long-lasting protective coat- 
ing on all parts normally exposed to the 
weather. Known as the Zincilating proc- 
ess, it is applied on the line seen here 
with parts moving on the continuous 
monorail conveyor. Parts are first cleaned 
with live steam chemically treated with 
Ockite Penetrant in the two-stage washer 
ot the extreme left. Then the parts are 
sprayed with the Zincilate compound in 
the water-back type booth in the center. 
At the right, foreground, is the Mahon 
drying oven, held at 300 F, for baking 
this protective finish. 


2. Here is a special drilling and tapping 
machine built up with four Delta Special 
drill heads laid on their side, designed 
for drilling and tapping oil holes in 
shackles. The first pair of multiple drill 
heads drills the oil holes, then the shuttle 
fixture in the center moves the part to 
the second pair of heads for tapping. 
Five holes are drilled in each end; four 
holes are tapped. 
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in 
Plant 


3. Another example of c special adapta- 
tion of a two-way W. F. & John Barnes 
machine is this boring mill for boring 
hangers to receive threaded bushings. 
The shuttle fixture in the center holds a 
right and left hand hanger. In the first 
position boring bars come in from both 
sides to rough bore. Then the fixture 
indexes the work to the rear head for 
finish-boring. An eight-spindle machine, 
it does not only the boring but cham- 
fers, drills, spottaces, and taps. Pro- 
ductivity is 200 pieces per eight-hour 
day 





4. Shackles are bored and milled auto- 
matically in this special adaptation of a 
W. F. & John Barnes two-way machine. 
A six-station unit, it has the following 
sequence of operations: 1—Load; 2— 
Rough bore both closed ends; 3—Rough 
bore open ends; 4—Semi-finish bore and 
face closed ends; 5—Semi-finish bore 
and face open ends; 6—Finish-bore and 
mill inside open bores. 


F 





5. Proof that even large parts for trail- 
ers require precision machining of a high 
order of control is found in this installa- 
tion of a double-end Heald Bore-Matic, 
tooled for finish-boring of hinge pin 
holes with cemented-carbide tools. The 
shatt bore is held to a folerance of 
0.001 in. 


fe ay a=“ 
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Small! electric test furnace used in investigating corrosive effects 
of lead bromide vapors on alloy specimens with and without 
ceramic coatings. The furnace lid, from which a number of alloy 
specimens are suspended, is being lowered into position. Furnace 
temperature is measured by the potentiometer (right) which is 
connected fo a thermocouple located inside the furnace 


N investigation of the corrosive effects of lead 
bromide vapors on various heat-resistant 


alloys, both with and without protective 
ceramic coatings, has recently been conducted at the 
National Bureau of Standards. The NBS investiga- 
tion demonstrates that the uncoated alloys corrode 
fairly rapidly when exposed to lead bromide vapors 
at high temperatures, but that certain ceramic coat- 
ings effectively prevent corrosion under the same con- 
ditions. The fact that lead bromide vapors prove 
corrosive to aircraft exhaust systems under certain 
conditions does not, of course, mean that leaded gaso- 
line is undesirable as an engine fuel nor that corrosion 
is a problem in exhaust systems of other types of 
engines using leaded gasoline. 

The lead bromide found in exhaust gases results 
from the interaction of tetraethyl lead and ethylene 
dibromide, the active additives of leaded gasoline. The 
ethylene dibromide converts the lead oxide, which 
would otherwise be formed during combustion, into 
lead bromide. Lead bromide has a considerably higher 
vapor pressure than lead oxide and is therefore more 
readily passed through the exhaust system as a vapor. 

Five heat-resisting alloys were investigated by 
NBS: Inconel (a high nickel alloy), types 347 and 
19-9DL stainless steels, Vitallium, and S-816. The 
first three alloys are in regular use in exhaust sys- 
tems. Vitallium and S-816 are turbine blade alloys 
and, although too expensive for general exhaust 
system use, could be used for small critical parts. 
Specimens of each alloy with five different coating 


36 


Tests of Ceramic 





Table Showing Loss in 
Thickness Under Various 
Test Conditions 


Loss in Thickness in Mils 
Alloy Coating ——_—_-—— 
1350F 1500F 1650F 


Inconel none 1.6* 6.2* 1.6" 
oxide 0.9* 4.4* 
A-417» & 0.3 
A-520> 0 
A-19> 0. 


_— 
oa 
. 


nN 
oc o 
2a 


none 
oxide 
A-417> 
A-520» 
A-19> 


_ 


wawonn 


Nan © @ 
NNO 


Type 19-9DL none 
oxide 
A-417" 
A-520° 
A-19» 


an<-—-— = 


Vitallium none 
oxide 
A-417> 
A-520> 
A-19> 


oonmnw 
eoauon ov 
aowas 


none 
oxide 
A-417” 
A-520° 
A-19» 


oouw oe 
oo-NN 
ooo 


NOTE—Figures_are for losses in thickness of the 
various alloys with and without coatings after six 
hours at the indicated temperature in an air 
atmosphere containing lead bromide vapor. 

“Average of six specimens; all other figures are 
averages of two specimens. 

»—Microscopic examination of cross sections of 
ceramic-coated specimens indicated no loss of 
thickness. Losses recorded for the coated speci- 
mens can be attributed to the light sandblast 
treatment needed to remove the coating pre- 
liminary to micrometer thickness measurements. 
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Coatings for Engine 
Exhaust Systems 


Loss of thickness plotted against time of exposure for three speci- 

mens. These specimens were treated for six hours at 1500F with 

lead bromide vapor in an air atmosphere. Measurements were 
made at intervals of one hour. 








conditions were studied: An uncoated specimen, a 
preoxidized specimen, and three ceramic-coated speci- 
mens. The ceramic coatings, all commercially avail- 
able, were NBS types A-417, A-19, and A-520. Speci- 
mens were exposed to lead bromide vapor for periods 
up to six hours in an air atmosphere at temperatures 
of 1350, 1500, and 1650 F. 

In the NBS investigation, a small furnace was first 2° | 
preheated to the desired temperature. After temper- a 7 a oe ee 
ature equilibrium had been reached, the lid was TIME OF Poi, 

(Turn to page 88, please) 
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Wheels for World's Fastest 


Stratosphere Jet Bomber 


AGNESIUM wheels for the bicycle landing gear of U. S. Air Force B-47 jet 

bombers combine great strength with the lightest possible weight. Each 
wheel, complete with B. F. Goodrich expander tube dual brakes, weighs 308 Ib 
and is designed for a 56-16 tire. 


Finished wheels ready for shipment from the B. F. 

Goodrich airplane wheel and brake plant at Troy, 

Wheels are turned, bored, and faced in the Bullard N. Y. They are protected against corrosion by a 
vertical turret lathe shown here. chromate treatment. 
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Alodizing Navy Cutlass 





Fighters Against Corrosion 


FTER an intensive program of experimental work 
with a small Alodine pilot plant at the original 
Chance Vought Aircraft plant in Stratford, 

Conn., it was decided to install Alodine along with 
chromic acid anodizing in the main production finish- 
ing line for parts of the Navy Cutlass fighter at the 
new Chance Vought plant at Grand Prairie, Texas. 
The tank arrangement which, for convenience in han- 
dling, incorporated electrolytic anodizing equipment 
in the same line as the Alodizing stages consisted of 
the following units: 
1. Cleaning with Ridoline No. 3192. 
2. Rinsing with slightly acidified wate: 
Chromic acid anodizing 
Coating with Alodine 
Rinsing 
Sealing anodized aluminum. 
Acidulated rinsing (Deoxylyte) 
Drying. 


Alodine flow sheet, showing sequence of operations and giving essential 





process information 





Excellent coatings were obtained from the begin- 
ning. However, two problems arose which temporar- 
ily discouraged production men who were seeking 
optimum results in the shortest possible time. 

The first of these problems was that parts racked 
in the usual manner for electrolytic treatment showed 
considerable masked areas after Alodizing. This natu- 
rally caused rejection of seemingly irregular parts by 
the inspectors because of lack of uniformity in appear- 
Moreover, there was no satisfactory method of 
checking these areas for the presence or absence of 
coating such as that used to check anodic coatings by 
the absorption of ethyl violet ink. 

Equally serious was the fact that there existed no 
convenient method for stripping the Alodine coating 
from rejected parts to permit re-Alodizing. 

A series of corrosion tests soon disclosed the truth 
about what had at first appeared to be uncoated alum- 
inum. On purposely masked, the salt spray 
corrosion resistance 
was equivalent to that 
of normally coated and 
unmasked areas, indi- 
cating that in reality 
such areas were coat- 
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areas 
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(Right) Aluminum is cleaned and 

rinsed in these large-capacity 

tanks, then protectively coated 

with Alodine. Next it is rinsed 

with both clear water and acidu- 
lated water. 


(Below) Chance Vought Cutlass 

F7U, a Navy interceptor. The 

newest mode! F7U-3 scheduled 

for production is to be powered 

by two Westinghouse J40 jet 
engines. 


In addition, Chance Vought operators were enabled to 
increase the load per rack or basket from about 100 
sq ft of surface to about 1000-1500 sq ft with less than 
one per cent rejection of processed parts. 

At the same time it was found possible to Alodize 
assemblies containing anodized sections. In only 
slightly longer processing times than are usual for 
Alodizing, the anodic coating was removed and re- 
placed by the Alodine coating. Tests showed that 
paint adhesion on such areas was equivalent to that 
on Alodized areas and superior to that on the original 
anodic coating. 

Although it was thought impossible to strip the 
Alodine coating in nitric acid from parts dried in- 
advertently at temperatures in excess of 125 F, finish 


experts soon found that by 

re-immersing rejected 

parts for 2% to three min- 

utes in the Alodine bath 

and then rinsing them the 

coating was chemically 

modified to the extent that 

it would dissolve in 25 to 

50 per cent nitric acid. 

This, therefore, provided 

the necessary stripping 

method for rejected parts. 

Further investigation 

disclosed that stripping was actually unnecessary in 

many instances of work rejected because of incomplete 

coating or other minor defects. The technique de- 

veloped in the Chance Vought plant consists of re- 

immersing rejected and unstripped parts in the Alo- 

dine bath for one-half the usual time cycle, to form an 

integrated, continuous coating over the entire surface. 

In the two years that Chance Vought has been 

using Alodine, there has been a gradual increase in 

the percentage of parts: Alodized. At the present time 

about 90 to 95 per cent of metal parts are Alodized. 

The remaining 5 to 10 per cent of parts are stainless 
steel, magnesium, or anodically oxidized aluminum. 

Several minor changes in the process were made as 

(Turn to page 78, please) 
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Sheet Metal 
Parts By 


New Method 


IDRAW, a method of forming and 
drawing sheet metal parts, de- 
veloped at the Fort Worth division 

of Consolidated Vultee Aircraft Corp., is 
now in full production use there. The 
plant’s tooling department has been testing 
and improving the Hidraw method for sev- 
eral years and has been making B-36, parts 
with it for the past two years, but the first 
official description of the method has just 
been announced. 

The only tooling necessary with Hidraw 
is a punch and a pressure pad. Hidraw 
eliminates the most costly part of a die (die 
set and female die member), resultipg. in 
savings of 50 to 75 per cent over conven- 
tional tooling. The punch and the pressure 
pad are mounted on the lower surface of a 
hydraulic press. A pad of extremely tough 
rubber on the upper surface of the press serves as 
the female die. 

In operation, sheet metal to be formed is placed 
atop the punch and pressure pad. The press is then 
raised until the metal is pressed against the rubbe1 
pad. As the metal is confined against the rubbe: 
and the pressure builds up to several thousand psi, the 
rubber forces the metal down and around the pattern 
in the form required. 

Supported on pins resting on hydraulic cylinders 

and set to a predetermined pressure, the pressure pad 
controls shrinking of the material during the drawing 
operation. Pressures up to 10,000 psi are used on 
some parts. 
” Hidraw is said to be particularly suited for metal 
forming in the aircraft industry, which has relatively 
short runs of parts and frequent design changes. It 
is used to make many different types of metal-formed 
parts, such as aileron nose rib formers, rib stiffeners. 
saddles for tubing, and junction boxes for electrical 
wiring 

Because rubber acts as the female die in the Hidraw 
process, any thickness of material can be drawn on 
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Here is a hydraulic press set up for the Hidraw process for 
forming and drawing sheet metal parts. A punch and pressure 
pad are mounted on lower surface of the press; and a pad of 
tough rubber on the upper surface serves as the female die. 


the same set of tools. A box and cover, for example, 
can be drawn on the same punch at the same time, or 
several different parts can be drawn simultaneously. 
The only limiting factor in multiple drawing is the 
area of the pressure pad. 

Hidraw parts can have punch radii much smaller 
than those of parts made on conventional dies. With 
Hidraw, parts have been drawn from aluminum to a 
depth equal to the diameter. Thinning around the 
punch radii is negligible, amounting to only two to six 
per cent. After a part is drawn past the point of 
tangency of the punch radii, the rubber applies pres- 
sure laterally as well as downward, supporting the 
material and preventing it from being stretched. 

When parts are drawn on Hidraw, springback is not 
a major problem. The rubber female die member re- 
duces springback to a minimum, according to Convair. 

One of the features of Hidraw is its simplicity of de- 
sign and operation. As a result, setup changes can be 
made in a relatively short time. 

Production with the Hidraw process at Convair’s 
Forth Worth division ranges from 130 to 350 parts 
per hour. Convair is now offering to license other 
companies to use its rights to the Hidraw process. 
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Here is the new GMC 
6 x 6 military truck un- 
dergoing tests at the 
Genera! Motors proving 
ground at Milford, Mich. 








New M-135 Military Truck 
Has Eight-Speed Hydra-Matic 


ryyHeE GMC Truck & Coach Division of General 

Motors Corp. is tooling up for mass production 
of the new M-135 military 6 x 6 truck equipped with 
Hydra-Matic drive. Specifications of the new truck 
were given in the July 1 issue of AUTOMOTIVE INDUS- 
TRIES, page 36. The new model is said to be bigger, 
faster, lower, easier to drive, easier to maintain and 
able to carry heavier loads than its 2% ton 6 x 6 
predecessor (CCK W-353) of the last war, popularly 
known as the “Army Workhorse.” 

Powered by a new GMC six-cyl, 302 cu in. engine, 
developing 145 hp, the M-135 has a maximum speed 
of 58 mph carrying a 10,000-lb load. It is equipped 
with “snorkel” devices for traveling submerged in 
water on deep-fording operations. 

An outstanding feature of the new truck, however, 
is the Hydra-Matic transmission with. eight speeds 
forward and two in reverse. The Hydra-Matic oper- 
ates through two gear ‘ranges—a high and low—pro- 
viding a combination that relieves the driver of all 
discretion in connection with gear selection except for 
shifting between the high and low ranges. The entire 
transmission control and the selection for automatic 
front-wheel drive engagement is accomplished by one 
lever on a knee-high tower handy to the driver. © 

Automatic front wheel drive engagement occurs in 
the transfer case to provide extra traction when 
needed. The front axle is free-rolling in highway ser- 
vice when power delivered only to the two rear axles. 
When the truck hits rough terrain, however, power is 
automatically applied to the front wheels when the 
rear wheels lose traction. 
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Another important feature of the new M-135 is the 
use of torque rod suspension for the front axle in 
combination with regular leaf springs to improve rid- 
ing qualities, reduce road shock to the steering wheel, 
maintain position of the front axle and improve direc- 
tional stability. 

Rear springs also have been changed. A fixed sec- 
ondary spring has been added over the articulated 
main spring to help carry the load and permit the 
truck to be overloaded without highly stressing the 
main spring, and without materially reducing riding 
clearance. 

In load-carrying capacity over the highway, the new 
model carries five tons and can tow five tons, compared 
to the older model’s capacities.of two and one-half 
tons and two tons, respectively. 

A 24-volt electrical system is provided which is 
dustproof, waterproof, fungus proof and suppressed 
against radio interference. 

Although the overall length of the new truck is 267 
in., 11 in. longer than World War II model, it is two in. 
lower at 105 in., and has a shorter wheelbase. It weighs 
12,200 lb empty, compared to 10,800 lb for its prede- 
cessor. 

One of the most important considerations in devel- 
oping the new model was to make it easy to service 
and maintain. All parts and sub-assemblies were de- 
signed to make them removable and replaceable with 
a minimum of effort. 

Literally hundreds of suppliers, both within and 
outside of General Motors, will provide the parts and 
materials necessary for the assembly of the truck. 
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Precision Machining 
Transmissions at 


Methods Employed for Automatic Transmission Production in Ford's Cincinnati Plant 
as Described Here Differ from Procedures at the Warner Gear Division of Borg- 
Warner Corp. for Making the Same Unit as Outlined in the Article Published in 
the July 15 Issue of AUTOMOTIVE INDUSTRIES. 


ultra-modern architecture, the 

Automatic Transmission Div. of 
Ford Motor Co. is rapidly turning 
out automatic transmissions for Ford 
and Mercury automobiles. (This trans- 
mission was described in respect to 
design details in AUTOMOTIVE INDUS- 
TRIES, June 15, 1950.) Located on a 
country site eight miles to the north- 


By Thomas MacNew fe a new 425,000 sq ft plant of 





Composed of 71 stations, the huge four-section Greenlee 

transfer machine does most of the material removal work 

on the transmission case. The transmission case in this 

illustration is about to enter station 52 where eight holes 

are drilled by the left hand vertical unit and one hole is 
drilled by the right hand horizontal head. 


A Mattison three-wheel continuous rotary surface grinde: 
automatically grinds the engine mounting face of the con- 
verter housing prior to final machining on the part. 
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Operations on Automatic 
Fords Cincinnati Plant 


east of the Cincinnati business district, this new plant 
contains some of the most modern production and 
plant equipment that is currently available. 

Proper materials handling, one of today’s greatest 
factors for economy and speed in production, plays a 
big role within the plant in moving materials in a 
steady smooth flow. Approximately three miles of 
overhead conveyors and other conveying equipment 
such as numerous electric trucks move some 775 differ- 
ent pieces that make up the Fordomatic and Merc-O- 
Matic along the multi-aisle production lines. 

Of the 775 pieces used in the completed transmis- 





Table |—Number of Parts Making 
Up the Automatic Transmission 


items Manufactured by Ford 





Major machining on the aluminum die-cast impeller 

housing is done on a Hoern and Dilts special four-station 

vertical index chucking machine. This unit rough and 

finish machines the face and cavity as well as perform- 
ing boring and drilling operations. 
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sion, 201 major pieces are manufactured in the new 
building. A breakdown of these items is given in 
Table 1. In order to produce these various units, some 
700 machine tools together with numerous test appa- 
ratus are employed. 

All of the machine tools and test equipment are new 
and in many instances have been designed primarily 
for the Cincinnati operation. An example of this is the 
152 ft long Greenlee transfer machine consisting of 71 
stations for the machining of the transmission case. 

This article deals with production of the transmis- 
sion case as well as the converter housing, impeller 

housing, and the control valve body. Another 
article devoted to the final assembly of the trans- 
mission will appear in a forthcoming issue ot 
AUTOMOTIVE INDUSTRIES. 

Produced at a rate of about 64 an hour, the 
cast iron transmission case is first placed in a 
special six-spindle, four-station Ingersoll index- 
ing, milling and drilling machine. In this oper- 
ation the pan face is rough and finished milled 
and two locating holes are drilled, chamfered and 
reamed. P 

Cases are then loaded into the first unit of the 
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Table 2—Operations in First Section of 
Greenlee Transfer Machine 


RH Head LH Head 
Load 
Mill rear end of case Mill front end of case 
Gage to check mitied faces locating in two dowel holes 


Rough bore hole 6.313-6.308 in. Cross face 5.878-5.876 in. diam 
Rough bore hole 1.4385--1.4335 in. half way, 0.160 in. deep 
and rough face 25. in. boss 
Semi-finish bore 6.313-6.308 in. Cross face 5.878-5.876 in. diam 
hole to 6.333-6.338 in. balance of way to 5.840 5.835 in 
and semi-finish bore hole diam, 0.160 in. deep 
6.219- 6.224 in. 
Semi-finish bore 1.4385 1.4335 in. 
hole to 1.476-1.481 in. 


Tilt part 90 deg automatically with rear end 
up and pan face to the right hand side 


Finish mill edge of rear vaive idle 
mounting flange 


Rough mill front valve mounting idle 
surface 

Finish «ili 144 in. diam shifter idie 
shaft boss to 4.412. 4.406 in. diam 


Finish mill clearance on center idle 
anchor support 


Unload 








Operations 








Table 3—Operations in Second Section 
of Greenlee Transfer Machine 


RH Unit LH Unit 
Part is positioned for the transfer bar 
Drill one hole Drill seven holes 


Drill one hole Chamfer five holes 
Drill two holes 
idle 
Drill one hole Drill two holes 
Drill one hole Ream and countersink one hole 
Chamfer two holes 
idle 
Ream and countersink one hole 
Semi-finish ream three holes 
Ream and countersink one hole 
Finish ream two holes 
Idle 
Drill 18 holes Idle 
Drill two holes Drill and countersink one hole 


Ream One hole 


Ream one hole 











Table 4—Operations in Third Section of 
Greenlee Transfer Machine 


Station RH Unit LH Unit 
3B Load 
39 Drill three holes Drill one, hole 
40 Combination spot face, chamfer - 
and countersink one hole 
Spot face and chamfer one diam Finish drill one hole 
4 Idle 
42 Semi-finish ream one hole Idle 
Counter bore on hole 
Semi-finish ream and chamfer 
one hole 


Finish ream two holes Tap two holes 





Countersink two holes 
Spot drill two holes 

Idle 
Countersink 14 holes Idle 
Drill two holes 
Drill and countersink one hole 
Countersink three holes Idle 
Ream and countersink one hole 
Drill and countersink one hole 
Spot drill one hole 


Idle 
Drill one hole Drill one hole 


Spot face 1 in. diam to 1.817- Cut clearance for reamer 
1.807 in. diam 


Idle 

Orit! one hole Drill one hole 

Drill one hole Ream and countersink one hole 
Idle 
dle 

Drill one hole Idle 

Drill one hole Idle 

Gaging operations and convey to next t-ansfer section 








Counterbore one hole 
Tap one hole 
Idle 
Drill one hole Drill one hole 


Spot face ''¢ in. diam to 3744, Spot face ''¢ in. diam to 375, 
in. and countersink hole in, and countersink hole 


Idle 
Drill one hole Drill one hole 
Ream one hole Tap one hole 
Untead 





Drilling, spot facing, chamfering, reaming 
and tapping operations are carried out in 
the 13 stations of the machine, Table 4. 
Throughout the entire transfer line, there 








huge four-section Greenlee transfer machine. This sec- 
tion, which is composed of 11 stations, Table 2, rough 
mills the ends and pads of the case in the first stages 
while at later stations large diameter holes are rough 
and semi-finished bored and then faced. 

A short conveyor, used for the unloading operation, 
carries the case to the second section of the machine. 
At this point 26 stations perform 51 drilling, six cham- 
fering, 13 reaming, and 30 countersinking operations 
in the bottom and rear end of the case, Table 3. 

In passing to the third section of the Greenlee, the 
case is loaded with its bottom face down so that mate- 
rial removal operations can be performed on the sides. 


th 


are many gaging operations — performed 
automatically — used to check the work in 
process. 

At this stage the partially completed 
transmission case is loaded into the final section, which 
has 21 stations, Table 5, with its bottom face toward 
the right hand heads and with its front end up. Once 
again there are several drilling, chamfering, reaming, 
boring, facing and tapping operations performed on 
the workpiece. During the machining cycle, the case 
is tilted 90 deg—this was also done in the first section 

so that the bottom face is down and the front end 
is toward the right. 

The part is then placed in a Fox three-ton horizontal 
hydraulic press which is used to insert a bushing. At 
this point a thorough visual inspection is given the 
part prior to the finishing operations. An Ex-Cell-O 
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in Machining Ford Mercury Transmissions 





two-way precision boring machine 
finish bores, chamfers, and faces 
while the part is situated in a two- 
position through type fixture. 
After various dimensions are 
checked, another Ex-Cell-O, a spe- 
cial four-station facing machine, 
and then a Hoern and Dilts vertical 
indexing type milling machine 
come into play. Final facing and 
milling operations are carried out 
by these machine tools, and upon 
completion the part is completely 
deburred, washed and given a final 
inspection. 
The next part to be considered 
here is the converter housing 
which consists of a “normalized : 
41-Ib iron casting. After being de- eaige gen Ase om pa pact ee 
livered to the plant, it is inspected Suture. 
for size. 





Table 5—Operations Performed by the Last 
Section of Greenlee Transfer Machine 


Station RH Unit LH Unit 
Load 
Drill one hole Drill eight holes 


Drill one hole End mill section to size 
Countersink one hole 
Drill one hole 


Idle 


Drill two holes Drill two holes 
Countersink three holes 


Ream one hole Ream and countersink one hole 
Counterbore one hole 


Idle 
Drill one hole Idle 
Drill one hole Idle 
Idle 
idle 
Tap two holes 
Idle 
Idle 
Tilt part 96 deg 
Idle 


Semi-finish bore hole to 5.853- Semi-finish bore hole to 6.353 
5.850 in. and semi-finish face 6.350 in. diam 

bottom of bore Semi-finish bore hole to 6.239 
6.236 in. diam 


Chamfer one hole 

Finish bore hole to 1.501 -1.4995 in. 
diam and semi-finish face 25, 
in. diam boss 


- Here the converter housing is loaded into a special 
le 


six-station Snyder for drilling, countersinking and tap- 

Idle ping operations on the engine mounting face. The part 
Tap five holes is clamped hydraulically in the fixture. 

Unioad 
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Machining Ford-Mercury Transmissions 





ing, this part is an aluminum die casting 
which requires very few machining opera- 
tions. Material used for the housing is SAE 
308 and it weighs roughly 8.8 lb. The major 
process involves rough and finish machin- 
ing the face and cavity as well as some 
boring and drilling operations. These are 
done on a Hoern and Dilts special four- 
station vertical index chucking machine. 
Burring operations are performed by a 
Maizo blast unit and with an electric hand 
grinder after the part receives an inter- 
mediate inspection upon leaving the Hoern 
and Dilts. Washing, in a conveyor type 
automatic washer, and a very thorough 
final inspection are the only other details 
involved before the part goes to sub- 
assembly. 
' - “s Pag The last portion of the Fordomatic and 
papa mab jy oof md aly ere re Mere-O-Matie to be considered here is a 
milling, and drilling machine part of the so-called brain of the transmis- 
sions—the control valve body assembly. 
Consideration is given here to the lower 
valve body of the assembly. 

A battery of four Bullard eight-station Mult-Au An SAE 305 aluminum die casting, several ma- 
Matics rough and finish the transmission face of the chining operations are performed on this intricate 
housing, semi-finish bore the pilot hole and rough and unit to make it the most precision unit used in the en- 
semi-finish face the front flange. Each of these ma- tire transmission assembly. Surface finishes pre- 
chines turns out about 34 housings ah hour under the scribed for the part are on the order of 10 micro-inch. 
present production setup. Upon receipt, the lower body is inspected and then 

In the next operation, the part is removed from a delivered to a Heald double end four spindle precision 
conveyor set in a fixture and clamped hydraulically (Turn to page 80, please) 
for machining in a _ special six-station 
Snyder. All holes in the engine mount- 
ing face or front flange are then drilled, 
countersunk, and tapped. Two of these 
machines are used for this work. 

Another Snyder, a four-station center 
column unit, is employed in the drilling, 
chamfering, and tapping of hour holes in 
the transmission mounting face as well as 
drilling three holes in the housing body. 

This machine utilizes vertical and horizon- 
tal angle units mounted on the center col- 
umn of the machine. 

Next, the housing is placed in a fixture 
with the engine mounting flange in the 
upright position. This face is then ground 
on a Mattison rotary automatic surface 
grinder. After grinding, the part is washed 
before the last machining operation. 

For the finishing touches, a three-spindle 
Ex-Cell-O vertical boring machine bores 
two 0.378-0.377 in. diam holes and one 
5.878-5.876 in. diam hole for the front 
pump. Again the converter housing is 


washed, automatically, i eparation for 

; « : < a . ically, in prepara " A number of operations on the lower valve body are performed 

the final inspection. by this special Buhr four-way trunnion type drilling, reaming 
Turning to the converter impeller hous- and tapping machine with a 12-station index. 


Pat xp Kg hak Se cabal 


ts 
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Low Cost Rubber Compounds 
for High Mileage Tires 


HE General Tire & Rubber Co., in conjunction 
f too Canada’s Polymer Corp., has disclosed infor- 
mation concerning a new synthetic rubber develop- 
ment. This process was developed in General’s Akron 
research laboratories with Genera] Tire funds. 

Key to the new process is the utilization of ex- 
tremely tough synthetic rubbers 
in conjunction with petroleum 
oils that cost less than two cents 
per lb. Tire tread rubbers based 
on ‘two-thirds, or less, tough syn- 
thetic rubber and one-third, or 


Tire process, as compared with standard synthetic 

rubber gives 32 per cent more tires. These tires wear 

18 per cent longer and are produced at a 31 per cent 
lower rubber cost. 

These plasticized tough rubbers can be prepared in 

the same equipment now used in the usual manufac- 

ture of synthetic 

rubber. The prod- 

uct is now being 

produced on 

plant-seale basis 





more, petroleum oil are said to 
have been used successfully in 
the production of tires that have 
out-worn tires made from natural 
or ordinary “cold” rubber. One 
compound, based on the General 





at Sarnia, On- 
tario, Canada, 
and Canadian 
rubber manufac- 
turers are al- 
ready starting to 
adapt it to their 
production opera- 
tions. 





Rubber Toughness index 

Mooney Viscesity (Mi-4) 

Parts of Rubber (24%c ib.) 100 100 100 
Ports of Of! (2¢ Lb.) °° 623 688 

Parts of Carbon Black so 625 75 

% Rubber in Tire on 4 
Number of 8.00x15 Tires 

From 100 Pounds Rubber 71 62 94 WS 135 
Treed Weer Rating 100 120 «118 «10 fe 


Come tere 
Relative Rubber Cost index 100 82 69 61 54 
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HE hot spray method of lacquer application 
de being used at the Jackson, Mich., and 
Portland, Ore., plants of Kaiser-Frazer Corp. 
{Belew} Sgsexieg tat tesquer on on sheet metal and bodies. Benefits accruing 
Kaiser body. from the ability to spray lacquer at high solids, 
according to K-F engineers, are that fewer gun 
passes and/or fewer coats are required for a 
given film thickness. An obvious advantage of 
this method is a saving in time. 


Frequent viscosity adjustments, necessitated 


by variations in room temperature when using 
the cold spray method, are eliminated when lac- 
quer is applied at controlled, elevated tempera- 


tures. Another important advantage is the 
total elimination of “blushing” when lacquers 
are sprayed hot. The lacquer, itself, is the 
same as that used with the cold method of ap- 
plication. 


(Lower left) Equipment for heating and circulating hot 
lacquer. 


(Below) Small parts are dryed in this infra-red oven after 
they hove been lacquered by the hot spray method. 
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Air-operated hot dimpling machines, each of which produces 


about 3000 dimples per eight-hour shift. 


IRCRAFT builders and their suppliers face high 
A demands for flexibility in production facilities 
and methods which are possibly unequalled by any 
other major industry. They work with continuous 
advances in design, and new contracts often call for 
airplanes of a completely different size or type than 
the last. As a result, many ingenious metalworking 
methods have been developed which later became 
standard practice in other metalworking industries of 
the country. 

A tour of the Douglas Aircraft Co., Inc., plant at 
Long Beach, Calif., provides a 
large number of illustrations of 
how new aircraft production prob- 
lems are being met. Compressed 
air is one of the company’s major 
production aids and, because of its 
versatility in application, it figures 
prominently in the tooling and de- 
vices adopted to solve new produc- 
tion problems. For that reason this 
article deals primarily with appli- 
cations of compressed air power. 

The Long Beach plant, which is 
one of three Douglas plants, is as- 
signed most of the company’s Air 
Force contracts. Because of the 
large amount of 75ST sheet used in 
the planes built here, dimpling of 


Automatic carriage riveter for spar assemblies. This 
is @ typical example of the production method used 
where the tool is taken fo the work. 
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Power 
Flexibility 
for Aircraft 


Production 


Compressed Air Is Employed For 
Many Operations At the Long Beach 
Plant of Douglas Aircraft Co. Be- 
cause of Its Adaptability to Con- 
tinually Changing Requirements. 


this aluminum alloy is a major production problem. 
If 75ST is dimpled at room temperature, the dimples 
usually crack or are not satisfactory for several other 
reasons. Satisfactory dimples can be made if the mate- 
rial is heated to 300 F. 

Heating and dimpling are done exclusively by air 
powered machines at the rate of about 3000 dimples 

(Turn to page 82, please) 
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METALS 


NPA Puts Zinc and Copper Under Complete Allocation. 


Korean Peace Moves Fail to Ease Demand for Metals. 





By William F. Boericke 


World-Wide Allocations 


Allocation of the metals moved rapidly in July. 
At the International Materials Conference in Wash- 
ington, world-wide allocation of tungsten and molyb- 
denum was agreed to quickly. Under the agreement 
the United States is to receive 45 per cent of the 
world allocation of tungsten and about 78 per cent 
of molybdenum. The tungsten price was set at $65 
per unit of WO, f.o.b. port of shipment which was 
in line with the guaranteed price for domestic pro- 
ducers over the next five years. Molybdenum was 
priced at $3 per lb, the prevailing level in domestic 
markets. 

Shortly afterwards the National Production 
Authority brought zine under complete allocation. 
Its new order M-9 effective July 9 prohibited any 
deliveries not covered by allocation authorization 
to be issued monthly by NPA. Comméncing August 
1, no person shall accept delivery of slab zine for 
any purpose in any month except in accord with 
such authorization. NPA may issue directives as 
to the source, destination, grade, and quantities of 
slab zine to be delivered or acquired. Exceptions are 


made for concerns where total monthly receipts do 
not exceed 20 tons. 

Allocation of copper followed on July 14. All 
copper raw materials were covered by the NPA 
order. Beginning August 1, only copper refiners and 
scrap dealers will be allowed to accept delivery 
without specific NPA authorization. All other pur- 
chasers of these materials must make application for 
allotment on approved forms. The allocation order 
has been designed to implement the objectives of 
the Controlled Materials Plan by providing the 
copper fabricators with metal for the defense pro- 
gram and apportion the remaining copper fairly for 
civilian use. 

Next in order was lead allocation to become effective 
September 1. This gave an unexpected month’s lee- 
way to producers who had been expecting August 1 
as the effective date. The general pattern of alloca- 
tion followed that for zinc. 


Effects of Korean Peace Moves 


The Korean peace moves failed to ease the demand 
for the metals although premiums demanded in for- 
eign markets for copper, lead, and zine were less 
exorbitant. Regardless of the outcome of the peace 
negotiations it is believed there will be no halt in 
the rearmament program which will cause current 
scarcity of the metals to continue at least through 
the balance of the year. Beyond that no one likes to 





Percent of total free world production in 1950 


The U.S. and the rest of free world depend on each other for vital raw materials 


Cc. tion by other les 
and U.S. use above 100% repre 
t sents consumption from stocks, 
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From Second Quarterly Report to the President by the Director of Defense Mobilization 
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guess. Any student of the metals market recalls un- 
comfortably that in the past the metal demand has 
sometimes collapsed when it was apparently in the 
strongest statistical position. The human element is 
always unpredictable and a psychological letdown is 
always possible. There is some probability that man- 
ufacturers engaged in defense orders have played 
safe by overstating their requirements and inven- 
tories may be larger than actually needed. 

Considered from a supply standpoint the copper 
statistics for June released by the Copper Institute 
gave nothing to cheer about. Production of crude 
copper abroad dropped to 105,483 tons for the month, 
a decline of 10,000 tons from the average of the pre- 
ceding three months, reflecting the strike in the 
important Chilean copper mines, which was ended 
only by government intervention. Scarcely was work 
resumed before a strike at the great Garfield smelter 
in Utah which handles the output of Kennecott’s 
Utah Copper mine halted production of the largest 
domestic producer and lopped about 20 per cent off 
the country’s new copper output. This brought 
domestic production down to 79,884 tons in June, 
lowest since June a year ago. Refined copper stocks 
with producers at the end of the month were un- 
changed at little more than two weeks’ supply. Any 
continued shutdown at Garfield would affect refinery 
operations and seriously disrupt allocations under 
CMP which have been made on the basis of esti- 
mated production. 


Improved Packaging 


ORD is effecting some substantial savings in time 
} geet freight costs through wrapping large sheet 
metal replacement body parts in paper instead of using 
bulky and heavy wood crating as formerly. 

A special wrapping consisting of two layers of paper 
with a thin layer of excelsior between, called Cad- 
wrap, has been used for some time for wrapping 
fenders, deck lids, and similar smaller body parts, 
and now has been extended to such large items as 
roof panels and complete cab assemblies. 

(Turn to page 84, please) 


Old method of crating a Ford roof panel. This crated 
panel is eight ft, 11 in. long; two ft, two in. deep; and 
five ft, three in. wide. 
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The copper price situation has been most unsatis- 
factory. Custom smelters have tried without success 
to obtain relief in primary copper that was bought 
abroad from Chile or Canada, where they paid 
27% cents per lb while unable to sell in this country 
at more than the domestic ceiling of 24% cents. 
Until the Korean peace negotiations began the metal 
was selling on the continent at 40 cents and higher. 

Much the same situation prevails in lead where 
the domestic ceiling is held at 17 cents per lb 
although foreign lead is being bought at 23 cents in 
the United States and at 26 cents in Europe. Statis- 
tically the position of the metal is very strong. Lead 
imports in 1951 are estimated to be no more than 
250,000 tons as compared with 550,000 tons last year. 
Little increase is expected in domestic mine produc- 
tion above 400,000 tons and scrap supplies will hardly 
total more. This indicates a total supply of about 
1,050,000 tons while consumption has been at an indi- 
cated rate of 1,200,000 tons for the year. 


Zinc Stocks Down 


Zine production shows little change with demand 
well in excess of supply. Cutbacks for the third 
quarter in the automobile industry may cause some 
easing of demand for zinc from the die casters, next 
to the galvanizers the most important consuming 
outlet for the metal. At the end of June, stocks of 

(Turn to page 100, please) 
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Wrapped roof panel is two in. deeper and two in. nar- 
rower than crated panel. It weighs 145 /b less than the 
crated roof. 





Old and new type wing 
panels. The ideal structure 
is one unit—skin, stiffeners 
and attaching edges. Thou- 
sands of rivefs are saved 
and from dozens fo hundreds 
of parts by using such units. 
Reduction in assembly time 
is obvious. 
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The section shown here repre- 
sents the combined efforts of 
the U. S. Air Forces Industrial 
Planning Division, the Reynolds 
Metals Co., and the Lockheed 
Aircratt Corp. The tee sec- 
tion, because of ifs excellent 
detail configuration, will gen- 
erally carry unusually high 
compressive stresses even with 
widely spoced supports. 


These two F-90 formed panels were machined from heavy 
plate and formed as shown to illustrate the practicability 
of die operations. 


This leading edge panel was difficult to form due to the 

contours. Waviness between stiffeners was caused by lack 

of support in these areas. This is compression forming with 

the punch bearing on the edges of the panel. Hydraulic 

pressure in steel bags partially solved the problem and 

indicates that liquid forming may permit more rapid pro- 
duction of this type of design. 


HE beginning of the last war 

round the airframe industry 

with a collection of relatively 
old designs developed with little 
regard for heavy production. Dur- 
ing the war, improved versions of 
these models were developed, but 
the urgency of the situation pre- 
cluded any extensive application of 
real production techniques. In 
passing, let it be said that the word 
“production” as far as the air- 
frame industry is concerned, is a 
misnomer. Production schedules 
on a fighter airplane are reaching 
a peak in any given aircraft plant 
of considerable size when 30 air- 
planes a day are produced. A total 
of 10,000 airplanes a year of any 
basic configuration is a terrific fig- 
ure even in wartime. Couple this 
to the changes induced by tactical 
experience, the development of new 
instruments and devices to control 
the airplane, and it can be readily 
seen that to produce 10,000 pieces 
identical with one another over the 
span of a single year is the excep- 
tion rather than the rule. 

The basic emphasis in aircraft 
design is on weight, not production. 
Obviously, the less weight carried 
in structure, equipment and the 
like, the farther an airplane can 

(Turn to page 102, please) 





By Alfred H. Petersen 


Production Design Engineer, 
Lockheed Aircraft Corp. 


The ability to flashweld an irregular cross section to i!s 
attaching fitting produces considerable weight saving 
and reduces assembly problems. As shown, the combino- 
tion of an extruded steel shape and a fitting has elim- 
inoted the heavy bolted or riveted joint. 


Typical forged panel. This forging amounts to extrusion 
of the material into cavities in the die. The amount of 
extrusion is determined by the pressures available. It is 
work of this type which has prompted Federal agencies 
to order a number of forging presses much larger than 
onything we have in this country today. 


One of the most prom- 
ising methods of produc- 
ing integrally stiffened 
structures is by rolling 
the stiffening ribs into 
the sheet while in the 
mill. Because of limito- 
tions of the rolling mill 
operation, rolled rib 
sheet cannot compare in 
efficiency with a built-up 
skin and stiffener con- 
struction; however, its 
advantages lie in appli- 
cations where adequate 
skin stiffening by ordi- 
nary methods is impos- 
sible or impractical. 


Sample formed parts 
in rolled rib sheet. The 
parts shown here were 
machined from plate 
to illustrate applico- 
tions of rolled rib 
sheet. They were 
formed using conven- 
tional sheet metal 
tools. 
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D-34 Metal Cleaning 


— Now avail- 
of the 44-page 


Oakite Products, Inc. 
able is a new edition 
illustrated booklet, “Some Good Things 
to Know About Metal Cleaning,” 
viewing metal cleaning in all its many 
phases. 


D-35 Plastics 
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D-37 Air-Cooled Engines 


Wisconsin Motor Corp.—Service ap- 
plications and performance curves of 
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Readers’ Service Department, 
Automotive Industries, 
Chestnut & 56th Sts., Philadelphia 


the company’s air-cooled gasoline en- 
gines are given in a new catalog offered 
to the trade. 


D-38 Oils 


E. F. Houghton & Co.—In the recent 
edition of “The Houghton Line” there 
are articles dealing with the boron 
steels, work hardening of tools, machin- 
ing gun tubes, and the preservation of 
machine tools. 


D-39 Heat Processing 
Equipment 
Selas Corporation of America—Heat 
processing machines as automatically 
controlled precision tools in production 
lines are highlighted in a new bulletin 
“Precision Tools for Production.” 


D-40 Arbors 


Poly Products—An eight-page illus- 
trated catalog has just been issued on 
a complete line of ball bearing bench 


grinders, arbors, sanding disks and 


face plates. 


D-41 Sealers 


Minnesota Mining and 
ing Co.—Technical data reports are 
offered on two new  metal-to-metal 
sealers, EC-1118 and EC-1104, designed 
for use on automotive assembly lines. 


D-42 Hydraulic Pumps and 
Motors 


The Commercial Shearing and Stamp- 
ing Co.—Just published are two new 
manuals giving detailed information on 
the firm’s oil hydraulic cylinders (Cata- 
log H-3) and “D” series pumps and 
motors (Catalog H-4). 


D-43 Hydraulic Press 

Ross & Co.—An illustrated circular 
describes a new 20-ton hydraulic press 
which can be used for a variety of 
production line operations. Complete 
specifications are listed. 


D-44 Stamping 

The Leake Stamping Co.—Just re- 
leased is a new illustrated booklet en- 
titled “How Modern Stamping Tech- 
niques Can Help Conversion.” 


D-45 Welding Accessories 

Cam-Lok Div., Empire Products, 
Inc.—A new folder illustrates and de- 
scribes the features of cable connectors, 
electrode holders and terminal connec- 
tions made by the company. 
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E-17-Gear Shaving 
Machine 


Claimed the first of its type by its 
manufacturer, National Broach & Ma- 
chine Co., of Detroit, Mich., a Red 
Ring gear shaving machine for both 
internal and external spur and helical 
gears with face widths up to 40 in. and 
pitch diameters up to 100 in., is espe- 
cially applicable to gears used in tanks. 
power shovels, mine hoists, large speed 
reducers, stationary prime movers and 
marine drive units. Shaving is accom- 
plished by the rotary crossed axes 
principle with the work gear driving 
the cutter as is customary in shaving 
gears larger than 24 in. PD. 

The general design includes an in- 
dependently driven rotary work table 
and a column which, moving horizon- 
tally, carries the cutter head to and 
feeds it into, the work. The cutter 
head reciprocates in its vertical slide 
across the face of the work. 

The work gear, with its axis verti- 
cal, is clamped in a fixture mounted on 
a large rotary work table. There are 
no projecting machine elements above 
the table to interfere with handling 
heavy gears as they are loaded. Table 
speed is selective over a wide range by 
means of change gears. 

The column, which carries on its 
forward end the cutter head assembly, 
moves horizontally and is supported 
throughout its full travel on hardened 
and ground slide ways in the machine 
base. Approximate bearing pressure on 
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Red Ring gear shaving 
machine, Model GCT, 
offered by National 
Broach & Machine Co. 


these ways is 15 lb per square inch. 
It is provided with power rapid 
traverse in both directions to bring 
the cutter head approximately into cut- 
ting position and to retract it. A safety 
electric control automatically stops the 
rapid advance of the column just short 
of engagement between cutter and 
work gear. Actual engagement is ac- 
complished by a hand wheel which is 
also used to feed the cutter into the 
work during the shaving operation. 


A single motor drives the column 
horizontally and the cutter head slide 
vertically. These movements are con- 
trolled through manually operated 
clutches interlocked so that only one 
movement at a time can be made under 
power. 

A central push-button station and 
selector switch is conveniently located 
on the side of the machine, while a 
duplicate set of controls in a pendant 
box is suspended from a swinging over- 
arm for the convenience of the oper- 
ator in loading and in setting up. 


E-18-Spot Welding 
Machine 


A “three-phase, Modu-Wave” spot 
welding machine for electric resistance 
welding put out by Sciaky Bros., Inc., 
Chicago, Ill., provides an_ electrode 
force adjustable to 23,000 lb and a 
rating of 400 kva. This machine meets 
and exceeds Air Force-Navy Aeronau- 
tical Specs AN-W-30 (MIL-6860) and 
AN-W-32 (MIL-6858). Up to two 
thicknesses of %-in. aluminum alloys 
can now be spot welded on a heavy 
production basis. 

A rapid rate of rise of the forging 
pressure is achieved through use of a 
frictionless diaphragm pneumatic pres- 
sure system, without the leathers that 





E-19—Vertical Spindle Surface Grinder 


New large rotary table 
vertical spindle surface 
grinder No. 42-72-84, 
added to the standard 
line of the Blanchard 
Machine Co., Cam- 
bridge, Mass., provides 
@ wheel spindle carry- 
ing a 42-in. diam abra- 
sive wheel. Chuck, or 
work fable, is fully 
magnetic, 72 in. in 
diam. and machined 
from a solid steel disk. 
A 6 in. wide extension 
ring oround the table 
is non-magnetic and 
increases the table 
diam. to a total of 84 
in. Wheel spindle can 
be equipped with a 75 
hp or 100 hp built-in 
electric motor. Mas- 
sive grinder is 10 ##, 
7 in. in width and 20 
## long; weight, over 
30 tons. 
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rub against the walls of conventional 
cylinder head machines. 

A “tailor-made” wave shape is ad- 
justable to suit any given spot welding 
application, obtained by the Sciaky 
three-phase, Modu-Wave system. This 
is said to eliminate compromises be- 


tween current, 
sequence. 
Current conductance efficiency of the 
secondary circuit is improved by solid 
electrolytic copper bars with sliding 
silver contacts at each terminal. These 
transmit secondary current from the 
transformer to the movable electrode. 
Peak short-circuit tip-to-tip current 
is 225,000 secondary amps, correspond- 
ing to a primary demand of 1700 kva. 
This is said to be only one-third the 
demand of a single-phase machine pro- 
ducing the same seconda;'y amperage. 


E-20—Multi-Purpose 
Bandsaw 


A large 
speed 


timing and pressure 


work capacity, extended 
range bandsawing machine 
brought out by the DoALL Co., Des 
Plaines, Ill., provides standard drive 
and feed components combined in a 
60 in. throat frame. 

Included are a welding unit which 
joins and anneals all band widths up 
to two in., a motorized grinder and a 
blade squaring shear. 

Job selector dials cover blade, speed 
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and feed recommendations for all types 
of materials over the machine’s speed 
range of 40 to 10,000 fpm. Speed range 
is handwheel controlled through a 
three-speed transmission and variable 
pitch diam Speedmaster drive. A 7% 
hp motor powers the machine. 


Sciaky spot welding ma- 
chine, Model PMCO- 
6ST 


In straight power feeding for 
straight vertical cuts, the 16 in. stroke 
hydraulically powered work table is 
used. Table is tiltable 45 deg right, 10 
deg left for angular cuts and beveling 
operations. An hydraulic pressure sys- 
tem is built in and feed regulated by 


DoALL 60-in. throat bandsow. 


a convenient control at the 
the table. 

Adjustable upper guide post covers 
the full 36 in. work height capacity, 
and a heavy steel guard covers the 
blade to the point of work. The lower 
guide post is also adjustable. With the 
auxiliary table removed, the lower 
guide may be raised above the stand- 
ard table top for manipulating large 
sheets of metal for contour friction 
cutting. 


front of 


E-21—New-Type 

Honing Unit 
To generate accuracy by honing and 
to hold precise tolerances in short- 
length bores up to four inches in diam- 
eter and less than two and one-half 
inches in length, Micromatic Hone 
Corp., Detroit, Mich., has developed a 
new-type basic honing unit. This unit is 
available in single spindle machines, or 


Micromatic Model 736-6 turret-hone, hon- 
ing automotive connecting rods, at rate of 
over 700 rods per hr. 


for higher production, four or six units 
are mounted on a rotating base in sev- 
eral models called Turret-Hones. The 
operator of a Turret-Hone stands in 
one location to load and unload work 
as the spindles pass his station. The 
machine rotates continually at 2 rpm. 

These new honers provide adjustable 
mechanical stroke, manual or hydrauli- 
cally controlled expansion or abrasive 
members, positive size eontrol, rigid 
alignment of fixtures with the head to 
hold bore axis square with face of 
work, numerous safety controls, and 
are designed in accordance with J.I.C. 
standards. 

A single motor, mounted on the 
spindle housing, powers both rotation 
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SOME Famous. ENGINES 


EQUIPPED WITH 


SCH WIT ZER-CUMMINS 
p SUPERCHARGERS 


More than twenty-five years of research, intensive engineering, wide 
field experience and unexcelled manufacturing facilities are back of 
Model 687-C—Harnischfeger Corporation 6 
cylinder, 2 cycle using two S-C super- our product. 

a Its excellent service record in tens of thousands of applications under 
the most severe operating conditions has established Schwitzer-Cummins 
superchargers as a product of supreme reliability and efficiency. 

We build superchargers for trucks, busses, earth-moving equipment, 
power plants, submarines, in fact for all uses up to 800 hp. 

We can offer the last word in engineering assistance and the ability 
to produce efficiently. 


Model D-397 — Caterpillar Industrial 
Diesel V-12. 


Model 487-C—Harnischfeger Corporation 
4 cylinder, 2 cycle 
Model NHRBS-600—Cummins Engine Company, !ne, 
(Used also on NHS-NH8S-NHBRS.) 





thodel D-337—6 cyindor— SCHWITZER-CUMMINS 


Caterpillar Diesel. Also 
Supercharges Engines 
for 
MACK-INTERNATIONAL, 
INGERSOLL-RAND 
AND OTHERS 


Model JBS-600—Cummins Engine Company, Inc. 
New High Speed Engine. 


Other Schuitzer- Cummins Products 


@ OIL PUMPS @ WATER PUMPS @ COOLING FANS 
@ VIBRATION DAMPERS @® AUTOMATIC SHAFT SEALS 











SUPERCHARGER SPECIALISTS FOR 
OVER 25 YEARS 


eet hn en rane como ue WAT AREAL ELL ead 


(Used also on HBS Series) 1125 MASSACHUSETTS AVE. + INDIANAPOLIS 7, INDIANA 








a 


For additional information regarding any of these items, please use coupon on page 54 


and reciprocation motions of the tool. 
It has a mechanical stroke adjustable 
and positive up to 2 in. in length. The 
self contained unit is supported by 
two vertical bars. The adjusting head 
is designed into the spindle housing 
with the expansion indicator dial at 
eye level. The expansion may be regu- 
lated manually or with the hydraulical- 
ly controlled Microdial. 

For rigidity and maintenance of 
alignment the fixture is carried by a 
saddle, supported by the same bars as 
the head. The saddle has a six inch 
fall- from the honing position to 
the loading position. 

In single unit machines no hydraulic 
pumps are used, The fixture saddle is 
raised by an air cylinder and the Mi- 
crodial is powered by an air operated 
intensifying converter. 


iway 


E-22—Lubricant-Measuring 
Device 


For delivering an accurate amount 
of grease to steering gear housings as 
they proceed down the assembly line, 
a new improved measuring device has 
been designed by the J. N. Fauver Co., 
Inc., Detroit, Mich. The device con- 
sists of an air line filter, hand oper- 
ated air valve, air operated power cyl- 
inder and a measuring cylinder. 

In operation air passes through the 
filter, regulator and lubricator to the 
manually operated valve. At the start 
of the operation, the air cylinder piston 
is at rest at the rod end. When the 
hand valve is actuated, the air cylinder 
moves so as to fill the measuring cyl- 
inder, and the adjustable stop contacts 
the pilot valve which causes the hand 
operated valve to return, thus reversing 
the air cylinder piston and discharg- 
ing a measured amount of lubricant. 

The device lubricates 60 
gear housings per hr. 


steering 


E-23—Vertical Broaching 
Machine 


Typical of the new special machines cur- 
rently being built to expedite production 
of parts needed for the defense effort is 
this vertical surface broaching machine 
under construction at Colonial Broach Co., 
Detroit, Mich. The overall height of 281/2 
#t makes this one of the largest of its type 
ever built. The dual ram—capable of con- 
tinuous automatic operation—has a 90 in. 
stroke for both rams, permitting completion 
of the particular operation for which it is 
intended in one stroke rather than requir- 
ing two separate operations and machines 


E-24—Direct Fired 
Fintube Heater 


New heaters manufactured by Brown 
Fintube Co., Elyria, Ohio, consist of a 
stainless steel outer shell with expan- 
sion section, and an inconel center tube 
having integrally welded extended sur- 
face nickel fins. The equipment is de- 
signed to heat air, special atmospheres, 


Brown Fintube direct 
fired heater, type 102. 


lubricant mea- 
suring device for steer- 
ing gear housings. 


Fauver 


gases or liquids without contaminating 
them with the products of combustion. 
Temperature ranges to 1600 F—from 
atmospheric to very high pressures. 
Controlled within close limits, the 
heaters use either oil or gas as fuel. 
The units find use for accurate proc- 
ess control in drying C. P. solid chemi- 
cals by air; for pre-heating furnaces; 
for high temperature and high pressure 
testing of jet turbines, compressors, 
ete., and for other services where clean, 
hot air, gases or liquids are needed. 


E-25—Automatic Grinder 
for Jet Blades 


Ex-Cell-O Corp. announces that a 
standard machine for grinding the air- 
foil form on aircraft gas turbine com- 
blades is now available. This 
machine, the Ex-Cell-O Style 87 preci- 
profile grinder, grinds the com- 
plete airfoil form including leading and 
trailing edges automatically. 

As the work rotates it moves length- 
wise across the grinding wheel at an 
adjustable rate of feed. Because the 


pressor 


s10n 


Ex-Cell-O Style 87 precision profile 
grinder. 


area of contact between the work and 
grinding wheel is very small at the 
leading and trailing edges and quite 
large at the broad sides of the blades, 
the work speed changes as the blade 
rotates. A two-speed work drive motor 


automatically slows down while the 
grinding wheel cuts the broad sides of 
the blades, then speeds up while the 
narrow edges are being ground. 

INDUSTRIES, 
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STERLING 


PISTONS 


Sterling Engineers will work with you 
as they have with other leading 


manufacturers in developing pistons to meet 
your exacting requirements. Write or phone. 
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F-24——-Heavy-Duty 
Engine Oil 


A new series of heavy duty engine 
oils, Ursa Oil X Sup. One 10, 20, 30, 
40, and 50, are being marketed by The 
Texas Co. (New York, N. Y.,) for lu- 
brication of heavy duty gasoline en- 
gines and automotive-type Diesel 
engines operated under adverse condi- 
tions. 

The oil was developed to provide a 
heavy duty lubricant for application 
wherever an oi! meeting the require- 
ments of U. S. Army Specification 
2-104B, Supplemental List No. 1, 
sired 
tion 


is de- 

It is said to provide the protec- 
required in but unsuper- 
charged heavy duty engine service, and 
to deliver satisfactory protection in ser- 
vice employing Diesel fuels up to one 
per cent, or higher, sulfur content. 


F-25—Self-Centering 
Rotating Clamp 


Yale & Towne Mfg. Co., Phila., Pa., 
has developed a hydraulically operated 
clamp for industrial fork trucks, which 
enables bales, bins, drums, etc., to be 
picked up and transported on the cen- 
terline of the truck for the purpose of 
increasing stability of load. 

When used with a rotator, the clamp 


severe 


Yole & Towne hydraulically opereted 
clamp for fork-litt trucks. 
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Loss of pres- 
minimized. A 


does not creep off center. 
sure grip in arms is 
variable clamping pressure permits 
handling of any type load, such as 
fragile cartons, heavy containers, bales 
and boxes. 

Self-centering arms have 
opening range from 17 in. minimum to 
66 in. maximum. The clamp handles 
up to 6000 Ibs, and can be in- 

on gasoline or electric trucks. 


F-26—Swedish Design 
Collet Chuck 


Erie S. Johnson Co., Chicago, Ill., is 
making available to U. S. manufac- 
turers the B & V collet chuck of Swed- 
ish design and manufacture. Tools used 


an inside 


loads 
stalled 


*, 


Eric S. Johnson Co. B & Y collet chuck. 


in these chucks are held secure and can- 
not be loosened during work even un- 
der such conditins as deep cuts on 
tough, alloy steels. The collet, how- 
ever, loosens simultaneously with the 
locking nut. 

Another feature of the chuck is the 
smaller external dimension of the lock- 
ing nut which givts accessibility to the 
work. In addition, B & V collet chucks 
have a rubber cushion set into an up- 
per in the chuck body. That 
part of the collet inside the chuck body 
is long enough to give good guidance; 
and for rigidity, the projecting end 
is extremely short. Chucks are avail- 
able in sizes from % in. to 1% in. 


recess 


F-27—-Immersion Type 
Thermocouple Pyrometer 


New immersion thermocouple pyro- 
meter equipinent to measure steel bath 
temperatures in open hearths or electric 
furnaces, put out by Leeds & Northrup 


Co., Phila., Pa., consists of a platinum- 
platinum 10 percent rhodium immersion 
couple and a Speedomax pyrometer 
with special signalling features. 

The thermocouple is mounted in a re- 
fractory-protected tube, supplied in 
lengths from five to 12 ft. Platinum 
wires extend all the way to the cold 


L & N immersion type thermocouple py- 
rometer. 


Heating of the tube 
does not cause cold 
There is no need 
tube to between 


tube. 
immersion 
junction error. 
to allow the 
measurements. 


end of the 
during 


cool 


Speedomax recorder operates a set of 
three signal lights. A green light stays 
on as long as the thermocouple circuit 
s closed. An amber light, which comes 
whenever the recorder pen moves 
upscale, shows that the couple is in 
operating condition. Red indicates when 
the couple registers actual bath tem- 
perature, signalling when to withdraw 
the couple. 

Speedomax range, 2400 to 3200 F, 
spans the usual steel temperatures. A 
separate section at the left edge of the 
chart covers 0 to 200 F, affording a 
ready check on room temperature to 
show thermocouple condition. The re- 
corder keeps itself at full accuracy 
regardless of wide changes in shop 
temperature, by automatically stan- 
Cardizing its potentiometer circuit 
whenever the thermocouple is con- 
nected. 


F-28—Heat-Resistant 
Alloy 


The International Nickel Co. (New 
York, N. Y.,) has developed an alloy 
for use under conditions of high tem- 
perature and corrosion. This new alloy, 
trade-named Incoloy, contains about 35 
per cent nickel and 20 per cent chro- 
mium, with the balance iron. Produced 
in most standard rolling mill forms, 
including sheet, strip, rod, wire and 
tubing, it is designed for many pur- 
poses now served by some of the com- 
pany’s older alloys, which runs up to 
more than 70 per cent nickel. 

(Turn to page 62, please) 
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21 of 25 Leading Builders of 
Automotive Engines Using Chrome 
Rings Specify PERFECT CIRCLES 


The application of solid chrome plating to piston 


rings, perfected by Perfect Circle, more than doubles 
the life of pistons, rings and cylinders. Performance 
S r oa C data will be furnished upon request 


The Most Honored Name 
in Piston Rings 
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(Continued from page 60) 


F-29-——Plastic Film 
Aisle Marking Tape 


3M plastic film marking tape. 


For marking trucking lane and 
safety area stripes on floors of indus- 
trial plants and warehouses, 
sota Mining and Mfg. Co., St. Paul, 
Minn., has developed a method utilizing 
Scotch brand plastic film tape No. 471. 

This tape is said to resist the action 
of acids, alkalines, water, salt water, 
alcohol, and hydro-carbons such as gas- 
oline and kerosene. It can be supplied 
in seven colors to help identify specific 
red for danger 
areas, canary yellow for safety zones, 
etc 
blue, green, 
widths 


floor areas such as 
Other colors include white, orange, 
brown and black. Three 
two, three and four in.—in 36 
yd rolls are available. 


F-30-—Precision 
Gage Blocks 


Pratt & Whitney, Div. Niles-Bement- 
Pond Co., West Hartford, Conn., is fur- 
nishing solid precision gage 
blocks, in its line of steel 
gaze blocks—both USA and 
Solid carbide blocks are fur- 
all sizes 0.050 in. up to and 
1.900 in. They are available 
in set individually to replace worn 
stee] blocks, and as wear blocks in sizes 
0.050 in. and 0.100 in. 

Carbide USA rectangular blocks con- 
form to the 


¢ 


carbide 
addition to 
precision 
Hoke. 
nished in 
including 


generally accepted dimen- 
gage blocks and 
use as replace- 


rectangular 
for 


sions o 


are recommended 
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Minne-~ 


blocks in old 
blocks, square 
permit use of internal tie rods. 
Due to their long wear life, carbide 
blocks will retain their initial accuracy 
longer than steel blocks. One-in. blocks 
and smaller are accurate to a tolerance 
of +0.000004 and —0.000002 of an in., 
and one in. accurate to 
the same tolerance per in. of length. 


ments for worn 
Carbide Hoke 


sets. 
design, 


sizes over are 


F-31—Fork-Lift 
Electric Truck 


For better operation, safety, and 
maneuverability in the 4000 and 5000 
lb capacity electric Carloader, put out 
by Clark Equipment Co., Battle Creek, 
Mich., a fingertip control lever is pro- 
vided on the steering column to permit 
selection of direction of travel and 
engagement of the first point of power 
simultaneously. Additionally, auto- 
matic acceleration eliminates jerky 


Clark Equipment Co. electric fork-lift 


truck, the Carloader. 


from 
being 


shifts 
another 


movement 
power to 


one point of 
timed auto- 
matically in accordance with torque re- 
quirements. Also steering is made 
easier by the no-kick-back steering axle 
pivoted on rubber torsional bearings. 

Safety is provided by a deadman 
brake linked to the driver’s seat 
operating off the drive shaft of 
drive motor, the brake setting 
matically the instant the driver’s 
is unoccupied, 


and 
the 
auto- 
seat 


Improved 
turning 


design affords smaller 
radius, with higher traveling 
speeds and faster lifting speeds. 
Finally, the battery compartment has 
been redesigned for 


greater conveni- 


ence, the top cover hinged at the center 
for battery charging and servicing 
without requiring removal from the 
truck. 

The cover is quickly removable when 
lifting out the battery. Either or both 
of the side louvers may also be removed 
to slide the battery out either side of 
the machine. 


F-32—Small Thread 
Inserts 


Four small-size stainless steel helical- 
wire thread inserts, for tapped threads 
in aluminum, magnesium, plastic, iron, 
steel, brass, bronze and wooden compo- 
nents, are available from Heli-Coil 
Corp., Long Island City, N. Y., in addi- 
tion to its regular line of thread sizes. 

Sizes, extending use of inserts in 
small! holes, include 8-36 and 6-40 sizes 
in the fine-thread series, 5-40 and 4-40 
sizes in the coarse-thread series and 
are available in one, 1%, and two-diam 
lengths. Physical qualities of 18-8 
stainless steel used in the manufacture 
of these inserts provide resistance to 
abrasion and corrosion. 


F-33— Optical Comparator 
Projection Lens 


Jones & Lamson Machine Co., Spring- 
field, Vt., has on the market a five 
magnification projection lens with a 
six deg aperture and a 12 in. focal 
clearance, for its optical comparators. 

With this lens the contour of any 
object which will fall within a six in. 
circle can be projected in its entirety 
onto the 30 in. receiving screen for 
measurement or direct comparison, 
with accuracy and sharpness of outline. 

The large aperture permits direct 
over-all inspection of a wide variety of 
relatively large objects. Typical appli- 
cations include the inspection of cams 
templates, airfoil sections, and cutters. 

(Turn to page 64, please) 


“= 


Jones & Lamson optical comparator pro- 
jection lens. 
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MORE FOR YOUR MONEY 


“BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


e Pressure Tight 

e Radio Quiet 

e Single-piece Inserts 
e Vibration-proof 

e Light Weight 


e High Insulation 
Resistance 


e Easy Assembly 
and Disassembly 


e Fewer Parts than 
any other Connector 


® No additional 
solder required 


Gendiv 


MOISTURE PROOF 


J 
The importance of a completely moisture- 
proof electrical connector can scarcely be 
exaggerated. But in addition to this impor- 
tant characteristic, there are a host of other 
exclusive features that make Bendix Scinflex 
connectors outstanding for dependable per- 
formance. For example, the use of Scinflex 
dielectric material, an exclusive Bendix 
development of outstanding stability, in- 
creases resistance to flash over and creepage. 
In temperature extremes, from —67°F. to 
+275°F. performance is remarkable. Dielec- 
tric strength is never less than 300 volts per 
mil. If you want more for your money in 
electrical connectors, be sure to specify Bendix 
Scinflex. Our sales department will be glad 
to furnish complete information on request. 
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SHELL 
High strength aluminum alloy 
. . » High resistance to corro- 
sion . . . with surface finish. 
CONTACTS 

High current capacity ... Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 
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F-34— Cold Extrusion 
Lubricant 


To improve earlier German work in 
the cold extrusion of metals, a new 
phosphate coating chemical bath has 


PRODUCTS = 
7 \ im wv W 


been developed by the Pennsylvania 
Salt Mfg. Co. and the Heintz Mfg. Co. 
of Philadelphia, This metal prepara- 
tion process, called Pennsalt Foscoat, 
consists of compatible cleaning, pickling 
and application of a phosphate coating 
and special lubricants to steel. 

A heat-resistant lubricating surface 


BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


+ 


40. : 
SSP astics* 


Precision balls made for your job — available in a 


variety of materials. Your specifications will receive 


prompt attention in our Engineering Department. 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


THE HARTFORD STEEL BALL C 


HARTFORD 6, CONN. 


NEWARK 


OS ANGELES Ca 
o marae 
owins 
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is produced which is chemically inter- 
locked with the steel. 

This improved process has _ been 
demonstrated in cold extrusion and is 
said to bring this fabricating technique 
one step nearer to general commercial 
use. Next, according to Heintz engi- 
neers, awaits the general availability 
of press equipment of sufficient size 
and design to take advantage of the 
raised lubrication limits. 

Foscoat itself is a specially formu- 
lated phosphate coating which can be 
applied by immersion, flooding or 
spraying, and forms a coating chemi- 
cally bonded to the steel. This ad- 
sorbent coating functions as a host for 
Foslube, an organic lubricant which is 
designed to react chemically with the 
Foscoat, in addition to being physically 
adsorbed. The combined action forms 
a heat-resistant surface. 

In view of the importance of proper 
pre-cleaning and preparation for cold 
working, the complete process was 
worked out to include pickling and 
special alkaline cleaners, designated as 
Fosclean products. 

The process already is being used in 
regular operation in various cold work- 
ing plants. It has been employed in 
conjunction with plain carbon and alloy 
steels. In its present state of develop- 
ment it is not intended for use with 
stainless and other high alloy steels. 


F-35—Indicator For 
Higher Temperature 


Tempil® Corp., New York, N. Y., has 
developed Tempilaq’ to indicate 2000 F, 
thereby extending the high temperature 
range of Tempilaq® above the 1950 F 
level hitherto available. Tempilaq® can 
now be obtained in 12- or 13-deg steps 
from 113 F to 400 F, and in 50-deg steps 
from 400 F to 2000 F. 

Tempilstiks’, the crayon form of tem- 
perature indicator, and Tempil® Pellets, 
are available in similar intervals cover- 
ing the same range of temperatures 
from 113 F to 2000 F. In addition, 
Tempil® Pellets can also be supplied for 
temperatures above 2000 F in 50-deg 
steps to 2500 F inclusive. 


F-36—Strip Chart 
Recorder “| 


A self-contained and portable strip- 
chart recorder of the “X-Y” type for 
plotting automatically on rectangular 
coordinates the simultaneous relation- 
ship between any two variables that 
can be made to actuate Microformers, 
is announced by Baldwin-Lima-Hamil- 
ton Corp., Phila., Pa. 

Identified as the MD-2, the recorder 
is similar in size and appearance to 
other models designed for attachment to 
B-T-E testing machines. It may also 
be used with any testing machine in 
which hydrostatic pressure in either 


fugust 1, 195] 





SAVE ON TOOLING 


You can save time—and money—on munitions 
jobs by following the standardized procedures 
worked out months ago by our staff engineers. 

All the necessary preliminary steps for automatic 
production have been thought out—and proved 
out—in advance. We can give you the standardized 
tooling recommendations, the times, the toler- 
ances and the methods for almost any standard 


rearmament part you're planning to make. 


—— 


THE NATIONAL ACME COMPANY 


170 EAST 13ist STREET + CLEVELAND 8, OHIO 


UP FOR THESE JOBS 


With this ready-made experience, your present 
Acme-Gridley Bar Automatics are ready to swing 
into action at once—profitably. No need for educa- 
tional orders, trial setups or experimental tooling. 
Just tell a National Acme engineer what you need. 
He'll recommend the rest, including the latest de- 
velopments to give you top performance from 
your present Acme-Gridley Multiple Spindle Bar 


Automatics. 





ACME-GRIDLEY BAR and CHUCK- 
ING AUTOMATICS built in 1, 4, 
6 and 8 spindle styles, maintain 
accuracy at the highest spindle 
speeds and fastest feeds modern 


cutting tools can withstand. 
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‘Packet’ of Trouble 
For Someone 


HESE Fairchild Aircraft Packets carry men and ma- 
teriel spelling nothing but trouble for the enemy. 


But the packet of lightweight castings used on the Packet 
and made by Wellman won’t cause any trouble. 


Why? 


Simply because we've learned a lot in 40 years about 
making quality castings; we have four complete plants; 
modern inspection techniques; close metallurgical control. 


Like to receive the Wellman Magazine free every month? 
Drop us a note on your business letterhead. 


Well-Cast Aluminum, Magnesium and Bronze 
Castings— Well-Made Wood and Metal Patterns. 


THE WELLMAN BRONZE & ALUMINUM CO. 


2532 EAST 93rd STREET *« CLEVELAND, OHIO 
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Baldwin MD-2 Microformer recorder, with- 
out cover. Motor drive at left rotates 
drum; the one on right operates stylus. 
Recorder Microformers are under motors. 


the loading or weighing system is pro- 
portional to load applied to the speci- 
men. For these applications separate 
Bourdon tube units are available for 
permanent attachment to the hydraulic 
system of each testing machine with 
which the recorder may be used. These 
are connected with the recorder by a 
cable having polarized plugs. Any of 
25 or more standard Baldwin Micro- 
former type strain followers may be 
used with the recorder. 

The MD-2 recorder can also be used 
with some types of testing machines 
having mechanical loading and weigh- 
ing systems. 

Microformers are miniature vari- 
able transformers having usable core 
movements of 0.120 in. Displacement 
of the core of an external, sensing 
Microformer upsets the balance of a 
self-balancing bridge of which it and 
the recorder Microformer are a part. 
The unbalanced signal is amplified by 
an electronic circuit and drives a servo- 
motor. This moves the core of the re- 
corder Microformer to the same position 
as the external core, thus re-establish- 
ing electrical balance, and operating the 
recorder drum or stylus. 

Sensing Microformer core movements 
of 0.03 in. and 0.06 in. can produce full 
scale (10 in.) displacement of the styl- 
us, and core movements of 0.03 in., 0.06 
in. and 0.120 in. can produce drum 
rotation of 10 in. Each of the recording 
elements, when used with an external 
Microformer of standard precision type, 
has a recording sensitivity of 0.000015 
in. Movement of the external Micro- 
former core can be recorded to an ac- 
curacy within 0.2 per cent of the re- 
corder scale range. Full scale 10-in. 
response of the stylus across the chart 
can be obtained in approximately 6 
seconds on the full scale-range, and in 
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Extra 


START WITH SOUND ENGINEERING! 


Bendix-Westinghouse represents almost thirty 
years of experience in the development of 
automotive air brake equipment. The finest 
design, research and production talent work- 
ing with the most modern laboratory controls 
and testing devices assure constant improve- 
ments in performance standards, already the 


THE BEST BRAKE IS 4A 


THE BEST 


highest in the industry. Every new vehicle de- 
sign is completely analyzed from the ground 
up in order to tailor an air brake system ex- 
actly fitted to its load capacity and operating 
requirements. Be sure you get the benefit of 
this extra know-how and thoroughness—specify 
Bendix-Westinghouse Air Brakes. 


AIR BRAKE IS 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 


PEG ug. pat. OFF 
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AOLLWAY 


” 


7H 
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THE JOB One operator attended four screw machines. One of these machines 
made the part shown above. Average production: 9,000 pieces per 10-hour day. 
To avoid “cutting air” and to step-up production, a helper was employed to assist 
operator to keep all four machines loaded. With the extra man, ovtput wos raised 


to approximately 12,000 pieces per day on the unit assigned to this particular job. 


THE IMPROVEMENT — Lipe Automatic Magazine Loading Bar Feed was installed 
on this one machine. Then, operator was able to attend all four units . . . no helper 
any longer necessary! And the Lipe-equipped machine averaged 16,000 pieces per 


dey — 78% more than original output! 
THE LESSON — Lipe Automatic Bor Feeds greatly increase production — even over 
closely supervised, hand-loading methods. 
BIG Production Gains 
on a wide variety of work, BECAUSE— 


® Stock is fed to screw machine all the 
time—not dependent on operator. 


© Avoids multiple feed finger feed-outs. 


® Model AML gives maximum output of 


®@ Pressure constantly behind stock. machine—no “cutting air’. 


®@ Eliminates feed fingers. 


le 


© Saves in changeover set-up time. 


Get full details on how this machine will increase production 
and save you money. It's today’s big advancement in screw 
machine stock feeding. Our engineers will gladly study your 
problem . . . no obligation. 


Lipe - norway CORPORATION 


Monulact 


wrers of Automotive Clutches and Machine Tools 


Syracuse 1, N.Y 





PRODUCTS 


For additional information please 
use coupon on page 54 





approximately 3 seconds on the half 
seale-range. Full scale 10 in. rotation 
of the chart can be obtained in 20 sec- 
onds on all three ranges. Higher speeds 
may be obtained on special order. 

Recorder dimensions are approxi- 
mately. 14_by-10 by 13 in., and weight, 
50 Ibs. 


F-37—Self-Locking 
Retaining Nut 


New type of retainer, designated os Truarc 
series 5300 and designed to act as an 
economical self-locking nut on threaded 
shafts, has been added to the line of 
Waldes Truarc retaining rings, put out by 
Waldes Kohinoor, Inc., Long Island, N. Y. 
The new triangular shaped retaining nut 
has a drawn helical segment with a tapered 
inner edge that forms a single thread 
conforming with American Standards. When 
screwed on a threaded shaft, the dished 
triangular body flattens under torque and 
secures an equal load distribution against 
the part being held. Separate washers 
are unnecessary. Under spring tension the 
threaded helical segment engages the full 
depth of the circumference of the screw 
thread approximately 300 deg. The retain- 
ing nut remains secure under impacts and 
vibration. 


F-38—Mechanical Foam 
for Fires 


National Foam System, Inc., is in- 
troducing Aer-O-Foam 99, a liquid 
type mechanical foam for use on fires 
involving polar solvents or petroleum 
products. It is easily generated in a 
mechanical system, flowing freely to 
provide a smothering, close-knit blanket 
of foam. 

On fires involving polar solvents, in- 
sluding methyl, ethyl, isopropyl alco- 
hols, esters, ketones, and ethers as well 
as petroleum products, the new liquid 
type mchanical foam will not readily 
break down or disintegrate. 

It is non-corrosive, and is a mobile, 
free-flowing liquid even at tempera- 
tures as low as 10F. If frozen, it main- 
tains its effectiveness on thawing out. 
A feature is its ability to be used with 
existing six per cent mechanical foam 
making proportioning devices. 
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Three main causes of valve 
failure are traceable to: 


@ Valve Stem Deposits 
@ Valve Seat Deposits 
@ Restricted Lateral Movement 


The Eaton Free Valve is free to move of its 
natural tendency. This complete freedom permits 
natural circumferential creep and lateral move- 
ment. These, in turn, wipe away stem and seat 
deposits and protect the valve from local 
overheating. 


The Eaton 
Free Valve Principle: 


Extends Valve Life 


Maintains Fuel Economy 
and Engine Performance 


8.127 Miles 


98,346 Miles Eaton engineers will welcome an opportunity 
Conventional Valve 


Eaton Free-Valve 3 to discuss the application of Eaton Free Valves 
to engines proposed or now in design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


Cs PRODUCTS: Sodium Cooled, Poppet, and Free Valves - Tappets + Hydraulic Valve Lifters - Valve Seat Inserts « Jet 
Engine Parts + Rotor Pumps + Motor Truck Axles » Permanent Mold Gray Iron Castings » Heater-Defroster Units + Snap Rings 
Springtites «Spring Washers -Cold Drawn Steel « Stampings - Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers 
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Why Automobile Finishes Lose Luster 


NEW theory that may improve auto- 

mobile finishes by explaining why 
paints lose luster with age has been 
advanced by Ralph J. Wirshing, head 
of the General Chemistry Department 
of General Motors Research Labora- 
tories. 

GM Research found clues by exposing 
automobile finishes on a 10,000-ft moun- 
tain near Montezuma, Chile, at a 
Smithsonian Institution weather sta- 
tion. Other pieces of the chemical 


puzzle were the exploded fragments of 
two sealed paint test cups at Miami, 
Fla., where GM weather tests lacquers 
and enamels. 

In the dry Chilean sunshine sample 
panels of automobile lacquers and 
enamels showed scarcely any dullness 
or chalking, which was not true of 
similar panels exposed the same length 
of time in the more moist Florida air. 
This research, dating back more than 
11 years, confirmed that moisture has 


I HE ball stud shown here is a perfect 


example of the precision methods and 
quality material that go into the produc- 


tion of all Brown Hardened 
tions are 


vital part 


employed 
Every feature 
ture is. It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 
inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 


Mn 


PRESIDENT 


and 
Ground Parts. Twelve separate opera- 
to produc e this 
about this 
ball stud has to be right—every fea- 





an important effect on dulling paint 
films. 

To determine how much or what ef- 
fect it had, GM researchers made 
special aluminum cups with circular 
“window” tops to let in the sun’s rays. 
A paint sample on the inside bottom 
could be sealed and exposed only to sun- 
shine. Moisture could be eliminated 
cr sealed into the cups in any desired 
amount. 

With each of one set of cups one cc 
of water was purposely sealed in. The 
set was put on the Miami Test Field 
exposure racks. Two of the sets ex- 
ploded, scattering pieces from 10 to 
12 ft. 

It was believed formation of peroxide 
caused the explosions, because it was 
known from work done on an entirely 
unrelated problem that light acting on 
zine oxide, in the presence of moisture, 
causes the formation of peroxide. The 
test paint had contained a material sim- 
ilar to zine oxide. 

The immediate line of reasoning was 
to subject enamel and lacquer films to 
hydrogen peroxide to see if it would 
speed up dulling or chalking, but each 
attempt failed. The idea was prompted 
by the belief, often expressed in chem- 
istry texts, that hydrogen peroxide is 
an oxidizing agent and oxidation causes 
automobile finishes to become dull with 
age. 

The theory, now apparently errone- 
ous, Was that some lacquer and enamel 
materials combined chemically with ox- 
ygen in the air to form a dull, misty 
tilm or “chalk” over the finish. However, 
in the fine print of some chemistry texts 
was the information that hydrogen per- 
oxide under certain conditions reverses 
its usual behavior. It acts as a reducing 
agent, making oxygen withdraw from a 
material rather than combine with it. 

When the “certain conditions” were 
set up for oxidizing agents te reverse 
their role and become reducing agents, 
it was found that lacquer and enamel 
surfaces dulled and chalked rapidly. 
Both in the laboratory and outdoors 
chalk formed in a matter of minutes 
when moisture or a wetting agent was 
smeared on test panels. 

This prompts a new chemical theory 
that a reducing action—not oxidation 
causes finishes to deteriorate. This new 
knowledge, which literally forces fin- 
ishes to fade in a hurry, should aid 
chemists in trying new formulas to min- 
imize or retard dulling or loss of luster. 

Although GM Research has dealt only 
with automobile finishes, this new theo- 
ry of paint deterioration may apply 
even to house paints and other types of 
protective and decorative coatings. 


The above is an abstract of a paper pre- 
sented by Ralph J. Wirshing at the recent 
convention of the American Society for 
Testing Materials held in Atlantic City, 
N, J 
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“DETROIT” Universal Joints... 


\ 
tod H 


Improvements pioneered by Universal 
Products during 38 years of concentration on 
one product are a major reason why universal 
joints give owners less service trouble than 
almost any other moving automotive part. 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 














MIDLAND 
WELDING 
NUTS 


U, $. PATENT NO. 2054187 























Ls 
“AID 
WELDING NUTS 


You don’t need two-man operations to turn 
bolts into nuts in concealed or hard-to-reach 
places when you use Midland Welding Nuis. 
One man does it easily. With Midland Nuts 
welded in the concealed places, no second 
man or device is needed to hold the nuts 
from turning. 





Investigate this faster and less costly method 
of assembling metal parts. Write or phone us 
for complete information. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue * Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 








World’s Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum . Air and 
Electro-Pneumatic 
a DOOR CONTROLS 





Lighter Vehicles 
for More Payload 


EVERE external pressures, according 

to some competent observers, ap- 
pear to call for a fresh outlook on 
motor truck design and with a view to 
a changing picture of operating econ- 
omy. With the hue and cry in an in- 
creasing number of states for more 
teeth in weight limitation regulations, 
with severe penalties in the form of 
heavy fines, plus the even more drastic 
effects of mandatory spot unloading, it 
is obvious that the whole industry must 
become more weight conscious than 
ever before. 

Fortunately, other favorable devel- 
opments seem to fit hand-in-glove with 
weight reduction. A recent review of 
ICC rate schedules indicates that the 
shipping rate per hundred-weight has 
increased something over 90 per cent, 
on the average, in the last ten years. 
To take an example, an average cargo 
being transported 350 miles represents 
a revenue of 80 cents per hundred. The 
dollar value of transporting payload, 
within maximum weight restrictions, 
now has assumed such importance as 
to outweigh the earlier emphasis on 
fuel savings alone. For instance, if as 
much as 1500 lb of deadweight could be 
taken out of a highway tractor—and 
that is a reasonable assumption—it 
would result in additional revenue of 
$12.00 per trip, or 3 1/3 cents per mile. 

In recent years the approach to 
weight reduction in trailer design and 
construction has paid real dividends. 
Most manufacturers of record have 
been producing all-aluminum §struc- 
tures, some have used high tensile 
steel, and Fruehauf has pioneered the 
stainless steel trailer. Before Korea, 
many trailer and body builders were 
producing structures with aluminum 
extrusions and aluminum sheet; and 
magnesium extrusions with magnesium 
sheet. Magnesium sheet, however, be- 
came unavailable after the start of the 
Korean campaign. 

What appears to be in the cards is 
a conscious trend to weight reduction 
and a shift to lightweight or high ten- 
tile materials in the entire structure of 
the highway truck and tractor. From 
now on only the overall approach can 
achieve the objective of maximum 
weight saving and lowest cost per hun- 
dred-weight for movement of motor 
freight. 

According to well informed engi- 
neers—who, incidentally are working 
on this very problem—many avenues 
are open to this end. Obviously, one 
major factor in weight reduction is in 
the use of light-weight materials for 
structural parts to replace steel and 
cast iron and malleable iron. Except 
for a wider extension of this principle, 
it is no longer a new or untried course. 
Magnesium and aluminum have been 
and can be designed into the vehicle 
structure for many major applications, 

(Turn to page 76, please) 
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[mportant ! 





[nformative! 





Send for this booklet today! 


Here’s valuable information for export pac gere—3MAdhesives 
which meet Government Specifications for &xport shipping! 


COMPANY 


ADHESIVES - COATINGS - SEALERS 


MINNESOTA MINING AND M ANUFACTURING COMPANY * ADHESIVES AND © 


GENERAL OFFICE: ST. PAUL 6, MINN. 


P. 


If you ship overseas—or plan to in the future—}¢u should have 
this booklet. It lists Government eee typical 3M 
Adhesives meeting these specifications, their description prop- 


erties and application. vA 


We’ve made it our business to keep up-to-date on the lgtest pack- 
aging specifications and the adhesives which will Yheet them. 
Let us put this background to work for you. 


Send for this important new booklet today. Write 3M, Dept. 108, 
411 Piquette Ave., Detroit 2, Michigan. 


iG 


LOA ISION 
411 PIQUETTE AVE., DETROIT 


S DIV 
2, MICH, 


EXPORT AND CANADIAN SALES: 270 PARK AVE, NEW YORK 17, N. Y, 
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fite-Line. motor 


PAIRED FOR PRODUCTION 


Lite-SLinestarter 


’ 
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CUT motor failures 


with these two 


Don’t take our word for it. Here’s what 
users of Life-Lines say: “We always have 
had bearing failures on our pump motors. It 
was quite an expense in repair costs and down 
time. Since we installed Life-Line motors, 
we have had no downtime... no failures. We 
now standardize on Life-Lines.” 
Another user reports: “Our former starters 
employed solder pot mechanisms. Much trouble 
was experienced. Since we've switched to 
Life-Linestarters; our troubles are gone. The 
operation of the bimetallic disc is positive.” 
These reports are two of several hundred 
such reports resulting from the new kind of 
dependability built into the Life-Line motor 
and Life-Linestarter. 


Life-Line Motors 
Steel frame... adds strength, cuts weight 
Pre-lubricated bearings... no greasing. 
Improved windings... lengthen electrical 
| life. 
Life-Linestarter 
Bimetallic disc... calibration unaffected 
by aging or oxidation. 
Servicing is simple . 
removable. 
Screw driver only tool required. 


. all parts front 


Get the advantages of these two—your best bet 
to cut motor failures. Ask your Westinghouse 
representative for copies of ‘‘Life-Line Motor 
Book”, B-3842 and “Tomorrow’s Starter 
Today”, B-4677,or write Westinghouse Electric 


Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-21644 
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Today, when military and civilian demands for 
its products have doubled all previous records, 
Aeroquip announces the completion of a sizable 
expansion program. Two new structures and the 
acquisition of a new-subsidiary have added more 
than 100,000 sq. ft. of highly productive space to 
Aeroquip’s plant facilities. 


It is not through mere chance that these important 
new additions are in operation today. More than 
@ year ago the first warning signs that led to 
rearmament were recognized. Then, Aeroquip 
didn't wait for government prodding or financing, 
but with private capital and typical American 
initiative began a project which assures greatly 
increased production of vital Aeroquip products 
TODAY . . . when they are of utmost importance. 





‘=~eroquip 


In Jackson, Michigan, 
there is a new 65,000 
sq. ft. addition to the 
Aeroquip main plant. 


In Burbank, Cali- 
fornia, this modern 
30,000 sq. ft. plant has 
just been completed. 


Metalco, Inc., a new 
Aeroquip subsidiary, 
operates this plant in 
Cheboygan, Michigan. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


FLEXIBLE HOSE LINES «DETACHABLE, REUSABLE FITTINGS « SELF- 
SEALING COUPLINGS « BREAK AWAY COUPLINGS eHYDRAULISCOPE 
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including the following sampling: 


Aluminum frame cross members 

Gas tanks 

Hoods, radiator shells, and other large 

sheet metal parts 

Frame brackets and hangers 

Front and rear axle housings or beds 

Axle carriers 

Wheels, hubs, brake drums, brake shoes 

and backing plates 

Transmission cases, etc. 

Whether or not the light weight pro- 
gram could be widely initiated at this 
time depends largely upon the avail- 
ability of critical materials. For the 
moment certain allocations are being 
authorized. Regardless of immediate 
availability, however, now is the time 
to plan and experiment. The indica- 
tions are that short of all-out war, 
facilities being created for additional 
aluminum and magnesium production 
promise plenty of these vital materials 
within the next two or three years at 
the most. 

On the other hand, it appears that 
a great deal can be done by skillful re- 
design, even if conventional materials 
are employed. From the standpoint of 
chasis design alone, much can be ac- 
complished by suitably altering weight 
distribution—by shifting more weight 
over the front axle, by changing axle 
spacing, by relocating fifth wheel king- 
pin location so as to shift more weight 
to the front. One specific example of 
this approach, out of many that might 
be chosen, is the well-known White 
3000 Series tractors. We are told that 
front axle loading on the heavy duty 
tractors can be upped to as high as 
10,000 to 11,000 lb. It may be noted in 
passing that if front axle loading ex- 
ceeds such values, we may need power 
steering. But that is not a problem— 
except for cost—since there are on the 
market a number of makes of power 
steering that have met the problem suc- 
cessfully. These include — Vickers, 
Saginaw, Ross, and Bendix, and it is 
quite likely that Gemmer, too, may enter 
the heavy duty picture. 

Anoter engineering expedient has 
been well exemplified in the design of 
the so-called “Bridge Formula” high- 
way tractor in which the front end 
sheet metal has been completely func- 
tionalized and simplified to effect a 
28-in. dimension from the center of the 
front axle to the extreme face of the 
front bumper. This permits the use of 
maximum axle centers and gets the 
overall length of a tractor-trailer com- 
bination within maximum length limi- 
tations without penalizing load-carry- 


| ing ability. 


McCulloch Motors Corp.—C. F. Breer 
has been named vice president in charge 
of sales and S. H. Egbert vice president 
in charge of production. 


Lockheed Aircraft Corp.—Ned Root 
has been named publicity manager and 
Richard Bean assistant publicity man- 
ager. 


Automotive INpustries. August 1, 1951 





{ 
Exide 
DESIGNED AND BUILT TO SERVE ALL 
YOUR STORAGE BATTERY NEEDS 


No matter how exacting, or individual, your 
battery requirements, Exide can meet them... with 
factory-fresh stock, with a line that’s complete. 


There are Exide Batteries for gas and diesel engines. . . 
trucks of every size... automobiles, buses, tractors, off- 
the-highway equipment, aircraft, motor boats. Each is a 
development of long, continuous research-engineering to 
provide the right battery for your specific needs. 


Prompt service and factory-fresh batteries are assured by 
SOR LIGHT, MEDIUM OR 19 Exide manufacturing and assembly plants throughout 
¥ the country. And Exide engineering service is always avail- 


HEAVY-DUTY SERVICE able to work with you on any storage battery problem. 


For long life, low cost maintenance, and dependable starting 
in all climates, you can always count on Exide Batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 
“Exide” Reg. Trade~mark U.S. Pat. Of. 


1888... DEPENDABLE BATTERIES FOR 63 YEARS...195I1 
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Alodizing Navy Cutlass Fighters 


(Continued from page 39) 


finish treatment experts at the plant 
studied Alodizing in detail. Paramount 
among these has been the use of pH 
measurement instead of the Brom 
Cresol Green indicator as the test 
standard in the titration of the Alodine 
bath. This innovation has made pos- 
sible a much more accurate control pro- 
cedure than would otherwise be pos- 
sible. 

Approximately 25 per cent of the ex- 
terior surface of the Cutlass Navy 


fighter plane is constructed of Metalite, 
Chance Vought’s special aluminum 
assembly with a balsa wood core. Be- 
cause of this non-metallic core, 
Metalite parts cannot be immersed in 
regular Alodine bath nor in the anodiz- 
ing bath for protective treatment and 
must therefore be processed by some 
method that does not harm the wood 
component. 

However, Alodine in addition to dip 
and spray grades is also available in a 





problems requiring special 


: SPRINGS 


Since 1880 Tuthill has specialized in designing 
springs to fit every specific need. Whether 
your spring requirements are for trucks, buses, 
automobiles, power shovels, farm wagons 

or dual and triple axle heavy-duty jobs— 
Tuthill can meet them quickly and economically. 
And now, MOLYBDENUM DISULPHIDE 
(MoS 2)... the newest Tuthill extra that keeps 
springs from squeaking and galling, is an 
added Tuthill feature that distinguishes 

this famous line. 


Whatever your spring re- 
quirements may be — see 
Tuthill first! 


760 W. POLK ST., 
CHICAGO 7, ILLINOIS 


portable brush grade which can be ap- 
plied to assemblies and surfaces that 
are either too bulky or too remote to be 
conveniently treated in tanks or in a 
multiple-stage power spray washer. 

At the Chance Vought plant, Brush 
Alodine is first poured on a section of 
an.old felt buffing wheel until this ap- 
plicator is saturated. The worker then 
distributes the chemical evenly and 
rapidly without any of the liquid being 
wasted. In less than five minutes the 
aluminum surface is transformed into 
an excellent paint-bonding medium 
while the balsa wood component is left 
untouched and unharmed. The quality 
of paint adhesion on Brush Alodized 
Metalite is equivalent to that provided 
by Dip Alodine in the regular tank 
set-up. 


CALENDAR 


OF COMING SHOWS AND MEETINGS 


Conventions and Meetings 
National West Coast Meeting, 
Seattle, Wash. 
First European Machine Tool Ex- 
hibition, Paris Sept 
SAE Tractor and Production Forum, 
Milwaukee, Wis. Sept. 
Sixth National Instrument Conference 
and Exhibit, Houston, Texas 
Sept. 
Second Conference on Industrial Ex- 
perimentation, Dept. of Indus- 
trial Engineering, Columbia Uni- 
versity 
American Society 
igneers (fall 


SAB 


of Mechanical En- 
meeting) Minne- 
Gpeee, TR. ssevecvseses Sept. 
Nat'l Metal Trades Assn., Chicago, 
mi ert rT 
Sixth Annual Industrial Packaging 
and Materials Handling Exposi- 
tion, Cleveland, Ohio 
SAE National Aeronautic, Production 
Forum, and Display, Biltmore 
Hotel, Los Angeles, Calif 5t. 
National Metal Congress and 
position, Detroit, Mich..... 
SAB National Diesel Engine Meeting, 
Drake Hotel, Chicago, IIll.. .Oct. 
SAE National Transportation Meet- 
ing, Knickerbocker Hotel, Chi- 
cago, Ill. .. —- Oct. 
SAE National Fuels and Lubricants 
Meeting, Drake Hotel, Chicago, 
Ill 
American Petroleum Institute (31st 
Annual Meeting), Chicago, Ill. 
Nov. 
American Society of Mechanical En- 
gineers (annual meeting)..Nov. 25-30 
Ninth Annual Pittsburgh Diffraction 
Conference vecces veweke eee 
Motor and Equipment Wholesalers 
Ass'n. (Annual Convention) Chi- 
cago, Ill Dec. 5, 6, 7 


3-6 


15-19 


5-8 


29-30 


1952 
SAE Annual Meeting, Detroit, 
Mich wa ..Jan. 
Society of Plastics Engineers, Inc. 
(eight annual technical confer- 
ence), Chicago, Ill cooneee 
Pacific Automotive Show, Los An- 
geles, Calif. .. - .Feb. 28-Mar. 2 
American Society of Lubrication En- 
gineers, Seventh Annual Meeting 
and Lubrication Show Cleveland, 
Ohio ‘ Apr. 7, 8, 9 
American Society for Testing Ma- 
terials (annual meeting) New 
York City June 


14-18 


16-18 


23-27 
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5 WALDES TRUARC RINGS 
ELIMINATE 4 TOOLING OPERATIONS... 
SAVE 22¥%2¢ PER 100 UNITS 


OLD WAY 


Unit requires 4 hex heod nuts, 4 wash- 
ers, 4 shoulders, threading of 4 shafts. 
Clearance and end-play specifications 
necessory... constant maintenance. 


NEW WAY 


Just 5 Truurc *E Rings set into pre- 
determined grooves secure parts 
permanently. Assembly is simple, eco- 
nomical. No clearance specifications 
.+Mo maintenance! 


5 Waldes Truarc Retaining Rings in one assembly of the 
Dictaphone Time-Master dictating machine brought great 
savings to Dictaphone Corp., Bridgeport, Conn. And this is REDESIGN WITH 5 TRUARC “E”" RINGS 
just one of three different applications where Truare Rings BRING THESE BIG SAVINGS... 

cut material, tooling and assembling costs for this product. 

Redesign with Truarc Rings and you too will cut costs. 
Wherever you use machined shoulders, bolts, snap rings, ae 
cotter pins, there's a Waldes Truarc Retaining Ring, de- Assembly time per unit using Trvarc Rings . . . . 15 seconds 
signed to do a better job of holding parts together. 





Assembly time per unit using screws and washers . 24 seconds 





® Time saved per unit with Truarc Rings 9 seconds 

Truarc Rings are precision-engineered ...quick and easy ; : iS } é 
to assemble and disassemble Always circular to give a © Eliminates skilled labor milling and threading operations 
never-failing grip. They can be used over and over again. © Eliminat _ 

Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual at- © TOTAL MATERIAL AND LABOR COST SAVINGS PER 100 UINTS . . 22%¢6 
tention, without obligation. 











Waldes Truarc Retaining Rings are available for immediate delivery from 
stock, from leading ball bearing distributors throughout the country. 4 


Sem FOR NEW GULLETENS Ea ee 
Long Island City 1, N. Y¥ 


WALDES Please send Bulletins 6, 7 and 8—giving engineering 


\ specifications for all types of Waldes Truarc Rings. 


= THUR 


c Y 
REG.uU &S. PAT OFF a 


RETAINING RINGS . 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS 
U.S PAT. 2.302 948, 2.420.921. 2.411.761: 2.487.803; 2.487.602: 2.491.306 AND OTHER PaTS PEHO 


Be e to see the Truarc display, Booths 215 j 4 




















City. Zone. State 
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United's 


Air Cleaner Man 


Propucts of all three United Specialties plants 
— Chicago, Philadelphia, Birmingham — are in 


increasingly urgent demand for application on 
units needed for defense requirements. 


United Specialties Company manufactures an 
extensive range of over 260 oil bath air cleaner 
models for every type and size of internal com- 
bustion engine — plus ignition switches, turn sig- 
nal switches, rolled shapes and television shells. 


UNITED SPECIALTIES COMPANY 


Chicago 28 «© Philadelphia 36 °* Birmingham 


Ford Cincinnati 
Transmission Plant 


(Continued from page 46) 


boring machine. While the work is 
held in a hydraulically operated fix- 
ture, the Heald finish faces two large 
parallel contact faces leaving 0.001 to 
0.002 in. stock on each face for sub- 
sequent lapping operations. 

After drilling and reaming three 
holes in a Fosdick machine, a special 
Buhr four-way trunnion type drilling, 
reaming and tapping machine with a 
12-station index receives the lower 
valve body. There are 16 holes drilled, 
12 reamed, and 10 tapped by this ma- 
chine. 

Another Buhr machine, a five-way 
unit with a 24-in. six-station automatic 
index table, is used for further drill- 
ing, reaming and tapping operations. 

At this point, the valve body is lo- 
cated on its large contact face and a 
special Avey vertical drilling and tap- 
ping machine with a five-station index 
table performs its material removal 
operations on the work. An Ex-Cell-O 
single-end, two-spindle precision bor- 
ing machine then finish faces two nar- 
row parallel sides. Two intermediate 
drilling operations are executed before 
the valve body is machined in a double- 
end Heald precision Bore-Matic. Tha 
function of this machine is to finish 
bore the valve holes. 

When the part leaves the Heald, it 
is completely deburred and then fin- 
ished lapped in a Micromatic Micro 
Flat honing machine. The fixture used 
holds 14 work pieces all of which are 
lapped simultaneously. One of the very 
few hand operations to be found in this 
plant of almost complete automaticity 
is the hand lapping of one face of the 
lower valve body. Following this, an- 
other face is lapped with the aid of a 
Micro-Matic honing machine. A 10 
microinch finish is held on all lapped 
faces. 

Thus, with a washing operation, 
an intermediate inspection, anodization 
and a very complete final inspection of 
the part, it is ready to become a por- 
tion of the transmission brain. 

There are, of course, several other 
interesting setups in this new plant. 
Some of them are: the Ford Automa- 
tion principle with the installation of 
an iron hand on a Clearing press which 
takes the stamping—a turbine shell— 
out of the press and drops it onto a 
conveyor leading to the next press; the 
General Electric 50-kw induction heater 
that heats the starter ring gear in one 
station and quenches it in another; and 
the huge 10-station Fellows gear shaper 
that is utilized for one of the transmis- 
sion gears. 





AUTOMOTIVE INDUSTRIES 
Keeps You Informed 
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Hydro-fectric System 
Exerts 50 ibs. Pressure —Operates Windows 
Despite Production Variations in Car Bodies 


Like many automotive parts, automatic window regulators must be designed to operate 
efficiently despite slight variations in production cars. One piece of glass, for example, may 
be a fraction larger than another and tend to bind when the window is raised and lowered. 

Such variations do not affect the operation of Hydro-Lectric automatic window 
regulators because Hydro-Lectric exerts 50 lbs. pressure at all times. This is more than 
sufficient to overcome slight tendencies to bind. It’s just another reason why leading motor 
car manufacturers prefer Hydro-Lectric window operation systems. 


’ million 
“iro-lectri¢ , DETROIT HARVESTER COMPANY 
te thei” J eExeCuTIVE OFFICES: 2550 GUARDIAN BUILDING, DETROIT, MICHIGAN 
ppendability PLANTS: + DETROIT + YPSILANTI + TOLEDO + ZANESVILLE 
aay Za bi ; Peake ae is eo £ on ‘Bi 
<r, ard Anat £ oy A Fore . aia 30) jos FH 
=——-s V oe] _ ees b da 4a “we Booms 6 & al 9 _) 
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Convertible Hydro-Lectric Power Side Delivery Power Window Chonnels ond Avtomotive Power Contract 
Tops Systems Mowers Rokes Sweepers Regulotor Assemblies Hordware Yoke-Ofts Production Parts 








We can—whether you need a few parts 
or more than a few million. Design? 
Tooling? We’ll take care of it, along with 
any other problems that come up in 
producing Alkyd or other thermosetting 
plastic parts. If you need parts with the 
excellent characteristics of Plaskon Alkyd, 
one of our engineers will be glad to 

talk facts and figures with you. Just 
write, wire, or phone. Or let us know 
when you'd like to have our plane and 


pilot whisk you to our plant to discuss 
your parts problems. No obligation, 
naturally. 


when you look for 
plastic moldings, 


look first to... 


plastic research products, urbana, ohio 


Power Flexibility 


(Continued from page 49) 


per machine in an eight-hour shift. 


| The machines are completely automatic 


and operate as follows: 

The dimpling dies are continuously 
heated and automatically maintained at 
600 F. by electric heaters. When the 
operator steps on the initiating switch, 
a small air cylinder brings the heated 
dies into contact with the sheet being 
dimpled with a pressure of 250 to 800 
lb depending on the thickness of the 
material. After an electrically-timed 
delay during which heat flows from the 
dies into the aluminum, air is admitted 
to a large cylinder which, operating 
through a cam, increases the pressure 
smoothly until the dimple is formed. 
The dies retract when a pre-set pres- 
sure is reached. Thus quality, uni- 
formity and high production are ob- 
tained. 

Most of the machines have a maxi- 
mum of 15,000 lb force on the dies, but 
Douglas has one specially built hot- 
dimpling machine that delivers 40,000 
lb from compressed air power. 

Squeeze riveters also are air-oper- 
ated. A large air cylinder, operating 
through a mechanical linkage, builds 
up pressure to a set amount and then 
automatically releases. There is no 
guesswork this way and uniform, flush 
riveting is obtained on the entire sub- 


| assembly. 


On other operations dimpling and 
also riveting are accomplished by air- 
actuated impact rather than squeeze 


| and, in other instances, by hydraulic 
| pressure which has been built up by 


air-operated pumps. 

Drilling and riveting of work on jigs 
has attained a high-speed, precision 
status by other compressed air applica- 
tions. For example, gasoline-tight riv- 
eting is necessary on the spar assem- 
bly. The riveting machines are mounted 
on carriages which move on tracks. An 
air cylinder operates a brake on the 
track to hold the carriage in a positive 
working position while another air 
cylinder advances the rivet gun to the 
work. Then, the riveting hammer vi- 
brates just long enough to upset the 
rivet properly. Again, it is a case of 
exact control on this precision riveting 
job with a minimum of worker fatigue, 
because he does not have to hold the 
rivet gun. On inside work, where the 
operator cannot hold the rivet gun 
properly, this same application is espe- 
cially effective. 

Carriage-mounted drills are operated 
in the same way—with air brakes on 
the carriages and air cylinders to ad- 
vance the drills to the work. Some car- 
riage drilling machines use electric mo- 
tors to turn the drills whereas others 
combine air motors with the air feed. 

In addition to the stationary and 
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STEEL PRODUCTS 
SPEEDS DEFENSE SUB-CONTRACTS 
WITH NEW PRODUCTION LINES 


Automatic Machines and 
Integrated Production 
Turn Out Large-Size 
Stampings in Record Time 


EW automatic stamping machines are 
N clicking out large-size stampings in 
record time at Firestone Steel Products, 
saving valuable time and money on 
defense sub-contracts. All production is 
integrated, from blanking through to 
painting or polishing. 


Firestone’s two modernized metal 
fabricating plants at Akron, Ohio and 
Wyandotte, Michigan have been complete- 
ly retooled for fast, low-cost production of 
those heavy, large-size stampings and 
assemblies so vital to the speedy delivery 
of aircraft and ordnance equipment and 
accessories. If your problem is large size 
stampings in a hurry, wire or phone 
Firestone Steel Products Company, Stamp- 
ings Division, Akron 1, Ohio. 


One of the huge multiple- 
die forming presses 
recently installed at 
Firestone for making jet 
engine components and 
parts for tanks. 


One of the new completely automatic synchro- 
nized presses producing 2600 large-size blanks 
per hour. Steel is fed from roll at extreme left. 
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Assembly operations are closely integrated with presses 
at Firestone, saving time and money. As many as four 
operations are handled at one time on new multiple- 
operating presses in left background. 


Fast, efficient, straight-line methods save time and 
handling at Firestone. Parts move from presses on 
rollers or overhead conveyors to next operation. 


Washing, bonderizing, painting, and baking are handled 
in a continuous automatic operation, moving entirely on 
conveyors from the stamping line. 

Copyright, 1951, The Firestone Tire & Rubber Co 
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carriage mounted machines there are 
of course a large number and variety 
of portable pneumatic tools in use in- 
cluding grinders, impact wrenches, 
rivet hammers, rivet shavers, drills, 
lubricating guns, tool balancers, hoists, 
skin clamp guns, air vises and so on. 
Choice of the type and size of pneu- 
matic tool to be used on any specific 
production job is not left to the work- 
man. The general tooling department 
studies the job and selects the most effi- 
cient tool. It also makes available 
charts which may be referred to by the 
foreman in making the right selec- 
tion. Tooling engineers point out, for 


example, that the selection of a larger 
diameter than recommended for grind- 
ing wheels may decrease efficiency by 
slowing down the motor. Similar exam- 
ples for other types of pneumatic tools 
could be given. The point to consider, 
however, is that regardless of the type 
of tool, proper selection for the work to 
be done frequently can make marked 
increases in productivity. In a plant 
the size of Douglas such savings 
amount to sums too large to be left to 
chance. 

The extent of compressed air appli- 
cations at the Long Beach plant may 
be recognized by considering the air 











Confidence 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.\ 


highly 


maintained b 


Wherever vehicles fitted with 


C.A.\ Fuel Injection 


Equip 


ment are exported whether to 


Trondheim, Santiago, Hlong-Kong 


ot Sydney—there’s a service agent 


or depot to give it the specialist 


atrention meeded for such 


high- 


recision equipment. 


sign stand for first-rate service facilities, 


trained craftsmen using special precision equipment. 


Fuel Injection and Electrical Equipment 


Service Depots throughout the World re 


C.A.¥. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 
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compressor capacity of 13,500 cfm. 
There are nine compressors, each of 
1500 cfm capacity producing this power 
for every working area on the 240-acre 
plant site. Designed with wartime con- 
ditions in mind, the Douglas plant has 
its compressors separately located 
rather than in a central plant. There 
is one compressor for each of eight 
locations with the exception of. one 
two-unit location. In the latter place, 
there are two eight cylinder natural 
gas engine driven compressors. In 
emergencies the engines can be used to 
generate electric current for plant 
lighting. There also are three 300-hp 
electric motor driven compressors and 
two 300-hp compressors. All are two- 
stage, double-acting compressors 

Each compressor is connected into 
one loop system which serves all build- 
ings. Air pressure on the plant lines 
is maintained at 100 psi. Receivers five 
ft in diameter and 10 ft long are lo- 
cated along the lines for storage and 
to remove pulsations. After-coolers at 
the compressors assure dry air through- 
out the plant. All the compressors have 
balanced loading and unloading accord- 
ing to demand, in steps of 25, 50, 
75 and 100 per cent. Air-actuated con- 
trols automatically operate the loading 
steps. 


Improved Packaging 


(Continued from page 51) 


In addition to substantial savings in 
time and shipping weight, the paper 
wrapping method eliminates most of 
the damage suffered in transit, and 
permits shipment of bonderized and 
primed parts which require only paint- 
ing by the dealer before installation. 

Ford estimates that time saved in 
wrapping roof panels is 66 per cent, 
as compared with crating. Shipping 
weight is 135 lb compared with 280 Ib 
previously. Total cost saving, not 
counting damage formerly suffered in 
handling and shipping, is about 58 per 
cent. Under the old method, only 12 
crated panels could be shipped in one 
truck load. The Cadwrap process is 
said to permit a pancake method of 
loading, making it possible to carry 23 
roof panels plus 10,000 Ib of additional 
freight per truck load. 

The table shows time saving, ship- 
ping weight using previous crating 
methods, shipping weight using Cad- 
wrap, and total saving for various 
large sheet metal parts shipped from 
the Ford Service Depot. 





AUTOMOTIVE INDUSTRIES 


Keeps You Informed 
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A MESSAGE 
TO AMERICAN 
INDUSTRY: 





“This is more than a shortage 


... this is an emergency. 


Every pound of your scrap is needed, NOW !” 


“TT\HE STEEL INDUSTRY is currently operating at 
more than 100% of rated capacity—turning out 
well over 2 million tons of steel per week. This 
record high production—every ton of which is in 
urgent demand—cannot be kept up unless we get 
more scrap from every potential source. For without 
your scrap we cannot produce enough steel. Today, 
every ton of steel turned out requires a half a ton 
of scrap for its production. That’s why scrap—more 
scrap—is so urgently needed, and needed right away. 





“The fact we have to face today is that steel mills 
are operating on a hand-to-mouth basis as far as 
scrap is concerned. Some mills are working on only 
a two-day supply of scrap. We already have had to 
shut down steel-making furnaces for lack of scrap. 


“That’s why we are asking you to strain every 
effort to get more scrap out of your plants and yards 
and on its way to the mills . . . to search out the 
scrap that doesn’t come to market in normal times. 
You'll find this “dormant” scrap in obsolete equip- 
ment, tools and machinery that you haven’t used 
for years . . . overlooked in your storage sheds .. . 
or rusting away in a junk pile in some forgotten 
corner. It’s there. Turn it in at once—so we can 
turn out the steel you need. We can’t do it without 


your help.” 
en ee oe, Ae 


President, United States Stee! Corporation 
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RIGIDIZED METAL... ’ 


S recified IN MANY INDUSTRIES 


... for its 
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APIA + GREATER FLEXURAL 
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ANC STRENGTH 
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—electronic cas 
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backs, aircraf bus seat 


t parts, X-Ray cases 
ms pe 
MMERCIAL ~~ counter and bar fronts 


d ; 
rink dispensers, signs, shipping boxes, 
containers, show cases, radio grilles 


CONS i 
te VMER—refrigerators, deep freezers 
» fans, sun visors, light; 

» lighting § 
door knobs, table tops, lamps 7: 


ARCHITECTURAL—curtain walls, 
ng panels, elevator Panels, store 
ceilings, doors, flooring 
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RANSPORTATION — railroad seat 


bac 
ks, wainscoting, truck flooring, kj 
plates, treadplates . . Jini: 
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ERSATILE Rigidized Metal offers unlimited 
product applications to every industry. 
Increased strength through a redistribution of 
metal permits reductions in gage that con- 
serve strategic materials and costs. Scratch- 
resistant, impact - resistant 
” surfaces add to product life. 
SEND FOR YOUR COPY of 
the Rigidized Metals CON- 
SERVATION Handbook on 
your company letterhead to- 
day. 


THE 3 DIMENSIONAL METAL 


Rigidized Metals Corporation 


LW Wa a ai ei 


671 OHIO STREET, BUFFALO 3, NEW YORK 
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Electroformed Tooling 


(Continued from page 33) 


mold can be lifted away from the 
matrix by suitable treatment to release 
the bond, 

The finishing operation includes 
chemical removal of the initial flash 
coating of copper from the nickel mold- 
ing surface and a subsequent final light 
buffing of this surface to bring out the 
high finish imparted by the matrix. 

Several methods can be employed to 
heat electroformed molds. Steam or 
hot water can be circulated through 
copper tubing attached to the back sur- 
face of the mold. Electrical strip 
heaters can also be attached to the 
back of the mold as a heating medium, 
Certain shapes lend themselves to 
mounting for use in a heated platen 
press. Finally, the relatively thin 
walls and high heat conductivity of 
electroformed molds lend themselves to 
rapid heating cycles in an oven. 

However, on very large tooling 
where it is advantageous to provide 
maximum rigidity and strength to the 
electroformed cavity with a minimum 
of weight involved methods have been 
developed to electroform heating tubes 
into the walls of the mold. This makes 
them an integral part of the electro- 
formed structure and provides a ribbed, 
reinforced construction. 

There are various types of low pres- 
sure laminate molds which have been 
successfully electroformed. Among 
these are the single cavity mold which 
may be used with a vacuum bag appli- 
cation or by utilizing a flexible rubber 
membrane backed up with a cast 
aluminum or glass cloth pressure plate. 
This type of mold is very satisfactory 
for producing the majority of glass 
cloth parts, since only one side of these 
parts need be void free. Where parts 
require a gel coated finish this mold 
may also bemused as a pressure vessel 
by fitting witk a pressure plate and 
applying internal air pressure after 
first vacuuming the part with P.V.A. 
bag. Matched cavity molds are im- 
perative with glass mat type parts, and 
also for glass cloth parts which neces- 
sitate exact finishes on both external 
and internal surfaces. Matched molds 
are necessary when casting a resin 
part. When matched cavity molds are 
exposed to higher pressures, such as 
those being closed by air presses, they 
are electroformed of 100 per cent 
nickel for maximum rigidity and 
strength. 

Design and methods are at present 
being developed to facilitate the elec- 
troforming of matched aircraft tooling 
up to 200 sq ft in area. Techniques 
are also being perfected to electroform 
matched canopy dies requiring high 
dimensional accuracy and optical 
finishes. 

Lower cost matrix materials are also 
being investigated which promise to 
give electroformed tooling a still 
greater advantage costwise. 
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HOT FORMING 





“CALL ON YOUR 
NEAREST DANLY BRANCH 


for fast, local delivery! 


PRECISION OIE SET STANDARD AND SPE 


Cees Ss 


E SETS 







This unique new process takes ao previously 
hot-worked billet and hot forms it into a 
one-piece hollow steel aircraft propeller. ; 
Now, in three steps requiring only o few 
minutes, a superior propeller is produced that 

formerly required hours of work. 


The development gove rise to the problem 

of building a special 15 ton die that would 
provide a quenching action from 1450 
degrees in a five minute press cycle. 


For a die like this, the diemakers called for... 


Photograph through the courtesy of the 
Progressive Weider Sales Compony, Detroit. 


Reliable Danly precision plus unmatched 
facilities for the production of standard or 
special die sets like the one shown here it 
make Danly Die Sets the first choice of 
diemakers everywhere. A nation-wide 
system of branch assembly plants* 
assures prompt, time saving service. 


DANLY MACHINE SPECIALTIES, INC, 
2100 South Laramie Avenve, Chicago 50, Illinois 














ALUMINUM 
CASTINGS 


for 20 Years—Complete Responsibility 
FROM PATTERN THROUGH PRODUCTION 


Aluminum Alloys has specialized in the production of aluminum castings for 
over twenty years. Such specialization thoroughly qualifies our engineers and 
technicians to make sound recommendations on pattern design, casting pro- 
cedure and every other phase of aluminum casting production. It also means 
maximum production efficiency and product quality since our entire plant is 
equipped and manned for that single purpose. 


These two factors are important to-you because they are your assurance 
that complete responsibility for your aluminum castings is in the hands of specialists. 


Further, every needed facility—modem | 


laboratory, variety of production equip- 


ment, heat treat, inspection equipment | 
—is right at hand to assure uniform | 


high quality and prompt delivery. 
If you are looking for a reliable 


source to produce your aluminum | 
castings, it will pay you to in- accomplished by heating specimens in 
| air for four hours at the test temper- 


inquiry will receive prompt | 


vestigate Aluminum Alloys... your 


attention. 
Aluminum Alloys Corporation 


Walton at West Warren 
Detroit 10, Michigan 


Ve 
ALUMI NUMA A LLOYS 
| ctpovalion 


MEE HOME OF RAY DAY PISTONS Sum 
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| chemically pure 
| dropped into the furnace. 
| lid, from which eight alloy specimens 


| At one-hour 


| examination 


| lower temperatures. 


Ceramic Coatings 


(Continued from page 37) 


removed and a one-gram charge of 
lead bromide was 
A second 


were suspended, was then quickly put 


| into position. This lid fitted loosely and 
| allowed some air to diffuse into the 


furnace. Determination of the effec- 
tiveness of the ceramic coatings did 
not require that the lead bromide vapor 
concentration be kept constant. 

Each batch of specimens was heated 
in the furnace for a total of six hours. 
intervals, however, the 


specimens were removed, examined, 


| and then replaced together with a new 


charge of lead bromide. This hourly 
included cleaning of a 
limited area of the specimens—which 


| were in the form of flat strips—and 
| measuring the loss in metal thickness 


from corrosion. Loss in weight also 
was measured in some instances. At 


| the end of the tests, cross-sections of 


the specimens were studied microscopi- 


| eally, and both the scale layer and the 
| cleaned alloy surface were examined 


spectrochemically for lead content. 
Large differences in the resistance 
of the several alloys to attack by lead 
bromide were found: Although all five 
uncoated alloys suffered corrosion at 
all test temperatures, the loss of thick- 
ness in the full six-hour period ranged 
from 1.2 to 10.1 mils (see table). Al- 
loys S-816, Vitallium, and Inconel were 
notably more resistant than the 19- 
9DL and type 347 stainless steels, both 
of which are high-iron, austenitic-type 
alloys. Microscopic examination indi- 
cated that a selective attack took place 
with the 19-9DL and 347 steels, leav- 
ing a spongy layer near the surface. 
With the other alloys, however, very 
little selective penetration was found. 
Preoxidization of the surfaces of 


| the alloys tended to retard corrosion 


for the first hour or two only, after 
which corrosion proceeded at an un- 
diminished rate. Preoxidization was 


ature. 


No consistent relation was found be- 
tween temperature and rate of corro- 
sion; some but not all of the alloys 
showed less corrosion at the higher 
temperatures. However, it must be 
remembered that in the NBS test 
method the lead bromide concentration 


| probably dropped off more rapidly with 


time at higher temperatures than at 
Thus at 1650 F 
a one-gram charge of lead bromide may 
have left the furnace as vapor in a 
few minutes, whereas at the lower tem- 
peratures a one-gram charge probably 
fed vapor into the furnace atmosphere 
throughout the entire one-hour heating 
period. 
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Machine with a 


POWERHOUSE © 
PUNCH / 


In one mighty blow, this giant 850-ton, double-action, 
deep-drawing Verson Allsteel press forms an intricate 
automobile part. 


Multiply this by seven strokes a minute, 3 shifts a 
day, seven days a week and you have a rugged oper- 
ating schedule . . . one which the Howell motors that 
power this fine press take right in stride. 


Howell engineers worked closely with this manu- 
facturer to select the right motor for each job. The 
main drive motor is a Howell 50 H.P. high slip, high 
torque motor designed specially for punch press work. 
The self-adjusting blankholder is driven by a hydrau- 
lic pump, powered by a 50 H.P. Howell motor. A 20 
H.P. Howell motor operates another hydraulic drive. 





Howell will devote the same care and attention to 
your electric motor problems and needs. With this 
cooperation and Howell quality, you’re assured of 
motors that will stand up under the heaviest produc- 
tion load over long periods without interruption. 


May we help you? ae te i —— 


"CORE WR. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 








ot Type F Motor. A high slip, 

gh torque motor designed for punch- 1 

ing and shearing operations. Sizes !2 to ] HOWELL ELECTRIC MOTORS CO 
H.P. in open frames; 4% to 125 H.P. . 

in enclosed frames. 
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Improve Methods 
and Increase 
Milling Production... 


Basically, there are two approaches to solving 
production milling problems, (1) obtaining 
standard machines, then trying to process 
parts over these machines so as to meet pro- 
duction requirements, (2) designing the most 
productive processing method, then obtaining 
machines to suit this method — standard or 
semi-standard machines, if possible, or entirely 


special machines, if necessary. 


This latter method is Sundstrand “Engineered 
Production” ...the most practical approach to 
economical production milling. The following 
is a brief resume of the complete engineering 
and manufacturing service available from Sund- 
strand to meet all or any of your production 
milling requirements in small and medium 


size work. 


These actual examples are presented to reveal 
one of each of the methods used in solving 
milling production problems. One of these 
methods may be the solution to 


your present problem. 


SUNDSTRAND 


$2: Milling 
100 Parts 


Per Hour On 
Standard 
Rigidmil 


This Standard Sundstrand Model 33 Duplex 
Rigidmil has two work holding fixtures. These 
are mounted on a Standard Sundstrand Index 
base which is arranged to index the work 180°. 
This permits unloading and reloading of work 
during the automatic milling cycle. Opposed 
pads on transmission housings are milled at 
the rate of 100 pieces per hour. This is a good 
example of a special high production milling 
problem solved with standard equipment. The 
Model 33 Rigidmil can be furnished as either 
a simplex or duplex model. It has a mechanical 
feed box with a 100 to 1 ratio between high 
and low feed rate drive to the table feed screw. 
Two standard feed ranges of 1/2” to 50” or 
1” to 100” per minute are optional. Two 30 to 
1 ratio spindle heads are furnished on this in- 
stallation. Six different head arrangements offer 
a spindle speed selection of 13 to 3600 rpm. 





RIGIDMILS © FLUID-SCREW RIGIDMILS * AUTOMATIC LATHES * HYDRAULIC EQUIPMENT 
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Two Pads Simul- 


taneously On Semi-Standard 
Rigidmil 


Here’s another application of the Sundstrand 
Model 33 Rigidmil. Aside from the column and 
special head, this is the same machine shown 
under example number one. The machine is 
provided with one vertical spindle and one 
angular spindle combined in a special head for 
milling two pads simultaneously. A simple 
work-holding fixture bolted to the machine 
table holds the work during the automatic cycle 
of rapid approach, feed and rapid return. The 
part is a tractor gear case. Two pads are milled 


at the rate of 32 gear cases per hour. 


Additional Data [77am 


y : waaiid 1On ; 
Yow find plenty of milling : J 
yoush PR this ome .-. methods t 

that may provide a short cut or ; : use 25 
profitable solution to similar jobs 

in your shop now. Tooling dia- 

grams and machine designs are 

both included. Write for your | 

copy today. Ask for bulletin 

No. 210. 


Milling Ends 
Of 4 and 6 Cylinder Blocks 


Simultaneously On Special Rigidmil 


Cylinder blocks in mixed 'Jots of 4 and 6 cylin- 
ders are rough and finish milled in this 3 station 
special machine. Two 25 hp opposed traveling 
heads, operating simultaneously at either end of 
machine, each carry two spindles for rough and 
finish milling opposite ends of the blocks. Lo- 
cated between the heads is the automatic posi- 
tioning station into which the blocks are auto- 
matically shuttled after one end has been milled. 
Here, during a cutting cycle, the shorter 4-cylin- 
der blocks are cross-positioned for milling the 
opposite end. Hourly production is 42 cylinder 
blocks of mixed sizes milled on both ends. 


a 


< J) SUNDSTRAND 


Machine Tool Company 
2571 Eleventh St. Rockford, lll., U.S.A. 


L. ae ED Se ae eS 
he + " tee < dou, a ue ~ 4 rae 





DRILLING AND CENTERING MACHINES 


SPECIAL MILLING AND TURNING MACHINES 
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Continued from page 68) 


F-39—Simplified Axial 
Face Mill 


Introduced by Kennametal! Inc., La- 
trobe, Pa., is a simplified axial face mill, 
Style MF Kennamill, having wedged-in 


PRODUCTS 
Tl he 


Ee ma 


solid Kennametal! blades and structural 
features said to make possible removal 
of cast iron at from 60 to 70 in. of table 
travel per minute. It is suitable for 
both general purpose and high continu- 
ous production milling. 

This mill has only four parts—body, 
blades, wedges, and’nuts. Wedges and 


ONLY A BALL 


has...One Dimension...One Surface 





For additional information regarding any of 
these items, please use coupon on page 54 


Kennametal simplified axial face mill, 
Style MF Kennamill. 


screws are one-piece high alloy steel, 
hardened and ground to close toler- 
ances; they remain assembled to the 
cutter body at all times, reducing pos- 
sibility of “lost” parts. 

The blades, which are the same as 
those used in previous design of cast 
iron cutters, are heavy, solid, wedged- 
in—affording no brazing strains. Ham- 
mers or special tools are not needed for 
tightening—a simple hex wrench suf- 
fices. Thus breakage and wedge distor- 
tion are minimized. Blades are avail- 
able in two styles—for cutting to a 
square shoulder or to a 45 deg corner. 
They are interchangeable in all slots 
of any size of cutter body of the same 
type. Wedges are round and similarly, 
are interchangeable in any slot of any 
size cutter, either right-or left-hand. 
They do not have to be pried out, but 
ean be loosened with a solf hammer. 

The Style MF Kennamill is made in 
seven cutting diameters: 6, 8, 10, 12, 14, 
16, and 18 in.; either right-or left-hand. 


F-40— Arc Extinguishing 
Motor Starter 


A new CY-2 starter for AC motors, 


| put out by the Clark Controller Co., 


but oh—how important 


Important not only in precision ball bearings, but also in the lot of 
other applications where Strom metal balls have been doing the 
job better. Strom has been in on a great many ball-application 
problems, and knows how important these two factors are’ for the 


best results. 


Strom has been making precision metal balls for over 25 years 
for all industry and can be a big help to you in selecting the right 
ball for any of your requirements. In size and spherical accuracy, 
perfection of surface, uniformity, and dependable physical quality, 


there’s not a better bal] made. 


Cleveland, Ohio, introduces a new arc 
interrupting principle to the control in- 
dustry which combines use of strong 
multi-turn magnetic blowouts with twin 
break contacts. A steel case, enclosing 
each arc chamber, carries the flux, and 
is said to provide the ultimate in non- 
carbonizing. 

The arc is extinguished by applying 

(Turn to page 96, please) 


Clark Controller Co. CY AC motor starter, 
size 2. 
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for B-W Overdrive 








ENCINEERING 





PRODUCTION 


U7} Yoo? 
wee fo oe 


In the grueling 840-mile Mobilgas Economy Run for 1951— 
supervised by the AAA—the 15 best miles-per-gallon records were 


made by stock cars equipped with Borg-Warner Overdrive. 


Every year since the start of this annual contest, the ton-miles-per-galion 
grand sweepstakes winner has been equipped with this famous 


engine-saving, gas-saving B-W transmission unit. 
Offered on many leading makes of cars, B-W Overdrive cuts 
engine revolutions 30% ... gives up to 3 miles “free” in every 10. 


An outstanding automotive engineering achievement, B-W Overdrive 
is made by B-W \w arneriGear Division |... a\ty pic ah example of 
Borg-Warnet's advanced engineering ‘and precision production for 


the automotive industry. 


BORG ~- WARKER 


—- 








HIGH SPEED FORGING MAXIPRESSES are making an ever-growing percentage 
of the world’s forgings. Their advantages over old-fashioned equipment include: 
1. Low operator skill requirement 
2. High production and die life 
3. Low installation and maintenance costs 
4. Quiet operation and freedom from vibration 
MAXIPRESSES have won acceptance as the preferred high speed forging presses 
for these reasons: 
- Rigidity of construction 
2. Reliability in operation 
3. National’s leadership in engineering applications 
. National’s dependable service performance 


The new MAXIPRES brings to industry 23 distinctly new forging press features 
.. establishing new high standards of forging press performance! Among these 
new features are: 


BRAKE: The old band-type brake has been replaced by a completely new water- 
cooled diaphragm dise brake. Provides extremely accurate stopping with negli- 
gible maintenance. 


ECCENTRIC: Much greater in diameter and width. Bearing area and overall 
shaft strength now 30% greater. 


CLUTCH: New trouble-free clutch with increased ruggedness and ability, fewer 
parts and indestructible driving keys. 


TONNAGE INDICATOR: Takes guesswork out of estimating forging loads. Dial 
reads directly in tons, immediately indicating overload. Device prolongs life of press, 
reduces maintenance, speeds set up, rates jobs for the correct size MAXIPRES, 
and permits forging to closer tolerances. 





Additional particularly significant advancements have been engineered into the 
bedframe, pitman, wristpin, main bearings, counterbalance cylinders, air controls 
and wedge construction. The new MAXIPRES, designed for the times, fulfills the 
expanding requirements of the fast-moving forging industry. 


NATIGNAL 


MACHINERY COMPANY 


TIFFIN. OHIO. 
DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY ; 


Hartford Detroit Chicago 
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MAXIPRESSES are available in 13 
sizes from 300- to 8,000-TON. 
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Modern engineers know that black gold is where you 
find it. . . ‘scientifically! That's why they use Magnecord 
tape recorders in their search for new oil supplies. 
Magnecord. recordings of signals from sensitive 
electronic instruments help determine the depth and 


location of oil bearing rock strata. 


Whatever your recording problem in science, industry or 
communications, Magnecorders offer greater fidelity and 
precision. Available for subsonic, audio and supersonic research, 


Magnecord can fill your most exacting requirements. 


Used by more engineers than all other 


professional tape recorders combined 


agnecortd, inc. 


HIGH FIDELITY TAPE RECORDERS FOR IN TRY 


Write for NEW CATALOG 
MAGNECORD, INC., DEPT. 1A-8 
360 N. Michigon Avenue, Chicago 1, Illinois 
Send me further information on Magnecord tape 
recording for industrial ‘““Sound"’ Research. 


Nome 
Compony 
Address 


City 


96 





NEW 
PRODUCTS 


For additional information please 
use coupon on page 54 





(Continued from page 92) 


the effect of the blowout coil concentric 
with the contact. The steel arc chamber 
and center stud form the magnetic cir- 
cuit around each contact. The magnetic 
field is concentrated in a cone from the 
steel center stud supporting the upper 
contact, to the steel rim in the lower are 
shield surrounding the lower contact. 

Two different actions occur, changing 
each half cycle with the reversal of the 
current. 

In one current direction the are is 
forced to the outer edge of the upper 
contact, lengthened and rotated. In the 
other, the arc is rotated and forced to 
the middle of the upper contact. In each 
case, the magnetic field tends to extin- 
guish the arc, either by lengthening it 
or confining it. 

The most important action is the con- 
stant moving of the arc. In its forced 
rotation, it must continually move from 
a hot spot to a relatively cool spot. The 
result is declared a highly efficient and 
extremely effective are interruption. 

The are chamber prevents carboniz- 
ing of insulating material because all 
parts in it are copper, brass and steel. 

Action of the blowouts assures that 
any arcing that occurs will be spread 
uniformly over the entire contact sur- 
faces, thus minimizing burning and pit- 
ting of contacts. 

Top of the arc chamber is closed, pre- 
venting accumulation of ionized gases 
between the wiring terminals and 
thereby minimizing phase to phase fail- 
ures. The starter mounts on standard 
NEMA mounting dimensions. 


F-41—Self-Locking 
Fastener 


Now being produced by the Town- 
send Co. of Brighton, Pa., is the new 
addition to its line of fasteners, the 
Townsend Nylok Type “E” Locknut. 
It is a one piece, prevailing torque type 
of self-locking nut usually furnished 
double chamfered, and in which ex- 
truded nylog is used as the locking 
medium. 

Design of the nut permits installa- 
tion from either end and provides posi- 
tive locking action in any position. In- 
stallation torque is low, which saves 
time. Lock washers and subsequent 
double assembly, handling and stocking 
problems are eliminated. 

The Townsend Nylok Locknut is 
cold forged to provide added strength 
to the body and threads and to save 
critical material compared to nuts ma- 
chined from bar stock. The locking 
medium is a tough nylon plug insert in 
one of the hex faces on the nut midway 
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DIVISIONS OF 
ASSOCIATED SPRING CORPORATION 
AND CANADIAN AFFILIATE 
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is only 
chicken 
feed’... 


Not to us! Small orders for 
springs, samples, or experimental 
lots are made in special depart- 
ments equipped through experi- 


ence for just such service. Go to 


one of the plants below, when 


you need springs, in any amount. 














between top and bottom. The plug pro- 
jects slightly beyond the crest of the 
thread and when the nut is run down 
on a bolt, the highly resilient nylon is 
compressed but not cut by the bolt 
threads. Its spring-like action grips 
threads tightly and sets up a counter- 
thrust, creating strong metal-to-metal 


PRODUCTS 
TY iTV 








wedging of both bolt and nut threads. 


When a nut is removed, the “plastic 
memory” of nylon makes the locking 
element seek to return to its original 
shape, giving great re-usability. This 
also makes it possible to lock the nut 
in any position on a bolt—seating is 
unnecessary. 


ONE MAN OPERATION with 


ne? a 


f 


BLAKESLEE 
METAL PARTS WASHERS 


Blakeslee’s new washer 


saves labor, is economical 


Just one man can keep the production 
line going with this time saving metal 
parts washer. Turn table operation per- 
mits loading and unloading in one 
easy pivot movement. One revolution of 
the washer turn table and parts come out 
sparkling clean for a better finishing job 
with fewer rejects. Blakeslee washers are 
designed for every type and size of plant 
operation. Write for the cooperative serv- 
ices of our engineer-trained sales 


One Solvent for 411 metals 


representatives. 


G. S. BLAKESLEE & CO. 


1844 S$. 52nd Avenve * 
New York, N. Y. 


Chicage 50, Illinois 
Toronto, Ont. 


For additional information regarding any of 
these items, please use coupon on poge 54 


Townsend Nylot Type “E" Locknut. 


The nylon used, known commercially 
as FM-10,001, has high tensile strength 
and retains this characteristic at low 
temperatures. It does not become brittle 
at 100 I’. and is unaffected by cold 
even after continuous exposure to mois- 
ture. Nylon also withstands continuous 
temperatures up to 250 F. and re-heat- 
ing does not lessen re-usability of the 
nylon. The insert has a low moisture 
rate and capacity, the locking action is 
unaffected by use in water. Commercial 
solverits—alcohols, gasoline, oil or boil- 
ing 40 per cent caustic soda do not 
affect the insert. It will not dry out or 
shrink with age and fungus does not 
affect this tough material. Nylok Lock- 
nuts are available in both American 
standard light (E-6) and American 
standard light-thick (1-7) series in 


sizes % in. through % in. 


F-42—-Strong Waterproof 
Light Fabric 


Developed by United States Rubber 
Co., New York, N, Y.. is a new water- 
proof fabric, made of nylon fiber and 
plastic called Fiberthin and having ex- 
ceptionally high strength and tear re- 
sistance. Scientists are reported as 
has greater strength for its 
weight than any other fabre. It weighs 
only five ounces a sq yd and has a tear 
strength of 15 to 22 lbs with a tensile 
strength of 150 to 180 lbs. 
to being waterproof, the new fabric is 
mildew and flame-resistant, acid, 
and alkali resistant. 

It consists of a 


skying it 


In addition 
oil, 


base fabric, devel- 
oped exclusively for coating, which is 
made of specially woven nylon fibers 
and then coated on both sides with a 
plastic compound. Fiberthin is now be- 
ing produced for airplane wing covers, 
aerodynamic air seals, protective 
covers, etc. 
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TYPES 


Screwdrivers 
Nutrunners 
Grinders 
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THE WE BUCKEYE 


Series ‘A” AIR TOOLS 


274 models...single direction and reversible 
79% of parts completely interchangeable 
Fully adjustable speed control 

More power developed per c.f.m. 


| Ruckey @4Mools Portable Air 


CKeye and Electric tools 


DIVISION 21° DAYTON 1, OM10 for Industry 
IN CANADA: Joy Manufacturing Co. (Canada) Ltd., Galt, Ontario 


99 








NOZZLE 
TESTER 
for Bosch 
Caterpillar 
International 
Harvester 
Injectors 


TEST 
STAND 
for 
Cummins 
Injectors 


COMPRESSION 
TES 


for all Makes and 
Types of Diesels 





Other Diesel Service Equipment 


* EXHAUST GAS METERS 
* NOZZLE CLEANING KITS 
* VALVE LAPPING BLOCKS 


BACHARACH INDUSTRIAL INSTRUMENT COMPANY 
7000 Bennett Street, Pittsburgh 8, Po 


Send complete information on your 
Specialized Diesel Tuning Tools 


100 
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‘METALS 


Continued from page 51) 


slab zine 


| were down to 15,800 tons, less than a 


week’s supply at current rate of ship- 
ments. All domestic smelters are 
scrambling for zinc concentrates and a 
substantial premium is being paid for 
good ore above the posted price of $115 
per ton for 60 per cent blende. 

It canngtbe sufficiently emphasized 
there is noafeyal road to a speedy in- 
crease in domestic mine output of cop- 
per, lead, and zine. It’s not a matter of 
money for capital improvements but 
rather of time to perform the neces- 
sary development work and put the 
mines in shape for a larger output. 
During the war development was neces- 
sarily neglected and the best ore bodies 
were depleted. Shortage of good miners 
has further slowed up efforts to restore 
the mines to their former production 
standards. 


increase in Aluminum 
Production ‘ 


In sharp contrast has been the heart- 
ening record of the aluminum producers 
who have set their sights on a 50 per 
cent increase in output for 1952. Do- 
mestic production increased 25 per cent 
in the first quarter of this year over 
the same period of 1950. Plans for ex- 
pansion are far more ambitious than 
for other nonferrous metals and should 
be realized in a shorter time. By 1952 
domestic production may exceed 1,100,- 
000 tons. While aluminum is. stil! 
grouped with copper and steel in scarce 
supply, the big plant building job now 
going on might end the pinch next year 
and by 1953 there may be an aluminum 
surplus. This development would have 
the largest significance for copper and 
zinc with which aluminum is in com- 
petition in certain lines. One of the 
largest copper and brass fabricators 
heretofore exclusively engaged with 
these metals is now seriously consid- 
ering fabrication of aluminum cable to 
supplement its manufacture of copper 
cable. 

But at the present time there is 
definitely no aluminum seeking buyers. 
It’s ironical that the Aluminum Co. of 
America, largest domestic producer, has 
been directed by the Government to use 
only 80 per cent of its own product to 
finish its 30-story home office building 


| in Pittsburgh instead of making it 100 


per cent all aluminum as intended. 


Sharp Break in Price of Tin 


The precipitate break in the tin price 
from $1.71 to $1.06 per Ib is convincing 
evidence that even in an inflationary 
period it is possible to have a buyer’s 
market when prices are clear out of 

(Turn to page 102, please) 


in the hands of producers | 


“WORK~-TEAM” 
of the 
Irrigation Industry 


For heavy production at extra low 
cost, Layne built wells and Layne ver- 
tical turbine pumps are the most 
widely used work-team of the irriga- 
tion industry. Capable of producing 
great quantities of water at an extra 
low cost, they make irrigation with 
well water a profitable business. 

They are exactly the same kind of 
wells and pumps Layne installs for 
cities, factories, railroads and other 
big users of well water. They have the 
same unmatched features of high ef. 
ficiency, dependability and extra long 
life. No other make is so widely used 
or so thoroughly proven, No other is 
so low in upkeep. 


WELL WATER SYSTEM CATALOG 

Fifty-two pages of vitally interesting and 
helpful information on the Layne method of 
building well water systems. Contains sections 
on special drilling, shutter screens, vertical 
turbine pumps and engineering tables. A copy 
will be sent on request. Please use your com- 
pany letterhead. 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


WATERY SUPPLY 


SWELLS & PUMPS 
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Graph-Mo steel in 
7-stage progressive die forms 
heavy steel without galling 


HIS die, manufactured by the Barth 

Stamping and Machine Works, 
Cleveland, is used in the automotive in- 
dustry to make automatic transmission 
parts. It blanks, draws, forms, and 
punches heavy strip steel in one contin- 
uous operation. 


To prevent galling of the steel parts, 
Barth selected Graph-Mo steel —one of 
four Timken® graphitic tool steels — for 
the forming punches and dies. Because 
of free graphite in its structure, Graph- 
Mo has outstanding low-friction proper- 
ties—minimum tendency to scuff, seize, 
score or gall. 

Graph-Mo offers many other advan- 
tages in dies and punches. It has excel- 
lent stability. It is machined far easier 
than ordinary tool steels. Surfaces may 
be finished to precision tolerances. Due 
to uniform response to heat treatment, 
distortion in hardening is prevented. And 
because Graph-Mo contains diamond- 
hard carbides, it offers unusual resistance 
to wear. 


Timken graphitic tool steels are widely 
used in industry for dies, punches, gages, 
rolls, machine parts and many other ap- 
plications. For further information 
write on your company letterhead for 
the new tenth edition of the Timken 
Graphitic Steel Data Book. The Timken 
Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 





Specialists in alloy steel—including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard twol 
analyses —and alloy and stainless seam/ess steel tubing. 
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WHY 
HESITATE ? 


It’s easy to switch to 
Molybdenum High 


Speed Steels 


Ww It is readily available from 
manufacturers and ware- 
houses. 


\ 
Ww It makes as good a tool— 
or better—than a tungsten 
type. 


WO: 
t saves money. 


\ 
198) It conserves tungsten for 
uses in which it is really 
needed. 


aateentennmnenieninnin t 





* ASK YOUR SUPPLIER— 
AND WRITE FOR OUR FREE BOOKLET 


“MOLYBDENUM HIGIi SPEED STEELS"’ 


500 Fifth Avenue 





Climax Molybdenum Company 








line. We called attention to the vulner- 
able position of tin some months ago 
when it was selling at exalted levels. 
The vitriolic attacks on the Malayan 
producers by the head of the RFC make 
it appear that this agency has no inten- 


| tion of raising the price above its 
| present level. The Munitions Board has 


| 


heavily reduced its tin stockpile re- 
quirements. Industrial consumers have 
bought in sparingly on the price de- 
cline, 


Airframe Design 


(Continued from page 52) 


carry its payload whether passengers, 
freight, or bombs. 


WITTEK 





The jet turbine has markedly in- | 


creased the speed of our airplanes, but 
not without penalty. Fuel consumption 
is much greater than that of the recip- 
rocating engine. These higher speeds 
have affected maneuverability. The 
loads imposed on the various members 
and joints have increased. Higher tem- 
peratures have called into use new and 
special materials. 
turing methods and techniques 
had to change, too. 


. | 
Probably outstanding in this trend 


is the development of integrally stiff- 
ened structures. With sizable simul- 
taneous increase in local loads, knowl- 
edge of air pressure, wing 
power loading, and design load factors, 
together with the reduction in space 
requirements in airframe thicknesses 
and in frontal areas, the old multi- 
plicity of ribs, bulkheads and longerons 


have gone out the window. In addition, | 


fuel- requirements are greater and 
large open spaces are needed internally 
for fuel tanks. As a consequence, sur- 
face structure is heavier, denser and 
more highly loaded. 

The eight illustrations reproduced 
here show some of the latest proced- 
ures in airframe fabrication. 


BOOKS.... 


REVIEW OF CURRENT RESEARCH, 
1951 Edition, published by Engineering 
College Research Council, 77 Massachusetts 
Ave., Cambridge 89, Mass Price $2.25 
The new book, which outlines the policies 
and activities of engineering research in 
the 91 colleges and universities holding 
membership in ELC.R.C., is a guide to the 
current research contributions of engineer- 
ing schools. 


BERGSTEIGEFAHIGKEIT UND LI- 
TERLEISTUNG (Gradeability and Specific 
Output), by Wolfgang Flissel, published by 
Frankh’sche Verlagsbuchhandluag, 


gart, Germany This book deals, both 


loading, | 


Naturally, manufac- | 
have | 


Type A—Radictor 





Hose Connections 


Type G-BB—Booster 
Brake Hose Connec- 
tions No. G-B-HH 
for Hot Water 


Type HP—High Heater Hose 


Pressure Hose 
Connections 


| Wittek Noc-Out Hose Clamps 


are designed in a variety of types 
made in many sizes for use by 
the automotive industry. Because 
they provide the most practical 
leakproof hose connection, they 
are specified by the leading man- 
ufacturers as standard, original 
equipment for automobiles, 
buses, trucks and tractors. 


Write for descriptive literature. 


Stutt- | 


analytically and historically, with the spe- | 


cific output of combustion engines and the 
gradeability of motor road and rail ve- 
hicles. 
flexibility of vehicle engines, and after 
citing definitions of the term given by vari- 
ous authors, 
own, a sort of flexibility 
equal to the 


index, 
product of the ratio of the 


In the book the author discusses the | 


HOSE 
CLAMPS 


introduces a concept of his | 
which is | 


maximum torque to the torque at maximum | 


output, by the ratio of the speed of max- 
imum output to the speed of maximum 
torque, 
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AIR 


4 SPINDLE VERTICAL LATHE 
with Continuously Revolving turret 


-.. ELIMINATES NON-PRODUCTIVE INDEXING TIME 


The Baird 54VC lathe was designed for dry or wet cutting of light jobs, 
boring piston ends, facing, turning bands, ogives, etc. In this specific job, 
a Pump Rotor was finished on the O.D. and both faces finish turned and 
chamfered. The tools feed both on the in and out of the cutting stroke. 


Work is held oh an arbor type holding fixture. 


The turret, carrying 4 work spindles and 4 sets of tool bars, rotates at 
32 seconds per cycle. Thus, one part every 8 seconds . . . 450 pieces per 


hour. Stock removal is approximately .012” on O.D. and .010” on faces. 


Photograph at right shows actual 
size of pump rotor. See above for 
3820 A 
4521 operations performed. 


BAIRD 54 VERTICAL LATHE 
showing splash guard for 
wet operation 


The turret is driven through worm and gears . . . spindles prevent feed of tools to work unless spindles are revolving. 


mounted in roller bearing and driven by helical gears All electrical equipment is enclosed, with wiring concealed. 
Changes in all speeds are easy and inexpensive. Control The Baird 54 Vertical Lathe is a most versatile machine . . . 
stations are within easy reach, the spindle control at left; and a profitable one for work within its range . . . so ‘‘ask 


control at right for turret and tool arms . . . protected to Baird about it.” 
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A multi-stop delivery truck body built by the Metropolitan Body Company. Mayari R steel is used to reduce deadweight in the various sub-assemblies. 


OO lbs per TRUCK 


SAVED with (UAVAR! R 


Advanced engineering with Mayari 
R low-alloy, high-strength steel 
has given the Metropolitan Body 
Company a functional, lightweight 
truck-body design with many 
advantages. The underframe, side 
panel, assembly floor platform and 
structural members are lighter in 
gage than they would be if made 
from carbon steel. This reduces 
the overall deadweight of the body 
by approximately 500 Ib, with a 
corresponding increase in payload 
capacity. Because of Mayari R's 
higher properties the strength of 


BETHLEHEM STEEL 


On the Pacific Coast Bethlehem products 


the body unit is also increased even 
though it contains material of thin- 
ner gage. 

As far as upkeep is concerned, 
the bodies can be expected to last 
longer in service. This is assured 
by the added corrosion-resistance 
and superior paint-adherence of 
this grade of steel. Tests show 
Mayari R to have from 5 to 6 times 
as much resistance to atmospheric 
corrosion, and from 20 to 80 pct 
longer paint-retention than ordi- 
nary carbon steel. 

Mayari R is not difficult to fabri- 


COMPANY, BETHLEHEM, PA. 


cate. It can be cut, punched, formed 
and welded by the usual methods. 
Ordinary shop equipment does the 
job. And Mayari R is not a high- 
priced steel; it costs little more than 
plain carbon grades. 

Write for Catalog No. 259, which 
contains detailed information about 
Mayari R, and shows applications 
in the truck and trailer field. 


sre sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 





Mayari R nals JOM. stingn.- longer lating 
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PRECISION-DESIGNED LIKE A WATCH 


SOOO yy <3 
} opens E 
ITH 


PERFORMANCE-BUILT LIKE A BATTLESHIP 


onger Life 


proved in the heaviest automotive duty 


Spicer Brown-Lipe Clutches 

offer these exclusive service features: 

BUILT-IN PARALLELISM assures uniform pressure around 
entire circumference of pressure 

plate regardless of wear or adjustment. 


ALL PARTS INDIVIDUALLY BALANCED meons that replac- 
ing a part will not impair balance of assembly. 


KNIFE-EDGE DESIGN reduces friction and pedal pressure; 
provides chatterfree control both forward and reverse. 


BrounLyoe 


TRANSMISSIONS CLUTCHES 


TORQUE CONVERTERS 
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UNVARYING SPRING LENGTH 

maintains original pressure regardless of facing wear. 
ALLOY PRESSURE PLATE of nickel chromium alloy 
minimizes destructive warping, heat checking and scoring. 
INSTANT ADJUSTMENT for wear is made by 

turning threaded adjusting ring. No special tools needed. 
OTHER FEATURES include prevention of oil leakage; 

no bearing face wear; low temperature 

springs; smooth pick-up; single and two-plate models for 
heavy duty in all transportation services. 


SPICER MANUFACTURING «¢ Division of Dana Corporation 


TOLEDO 1, OHIO : 


PASSENGER CAR AXLES » CLUTCHES ¢ PARISH FRAMES © STAMPINGS « FORGINGS 
UNIVERSAL JOINTS © SPICER “BROWN-LIPE” GEAR BOXES © RAILWAY GENERATOR DRIVES 








*Cartridge Seal . . . pressure 
balanced . . . requiring 

only 25% more space 

than lip-type seals. 


> > Ta cna 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 


in these and many other specific applications can 
prove of great and immediate value to you. 


Write today for FREE illustrated Brochure, or 
send us your seal problem. 


GITS BROS. MFG. (Co. 


1870 S. Kilbourn Ave. « Chicago 23, Ill. 
Gits Lubricating Devices, | 
The Standard For Industry For Over 40 Years 
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“STANDARD” 
recommends 


” DRYSEAL-THREAD 


PRESSURE PLUGS 
(SEAL TIGHT WITHOUT SEALING COMPOUND) 


UNBRAKO “‘Dryseal” Pressure Plugs pro- 
vide positive sealing even under extreme 


pressures. 


UNBRAKO “‘Dryseal” Plugs—in a full 
range of sizes from %” to 14” NPTF**— 
are made from the same high-strength 
steels and have the same outstanding fea- 
tures found in other UNBRAKO products. 


Controlled chamfer s 
: ay **NPTF is the standard symbol used to designare 
~ National Pipe Thread *'Fuel."’ 


for quick starting 
of threads. 


Controlled grain 
structure for 


stronger threods. 


4N 





Available with Dryseal thread up to and including 1%” 
Overall Price Quantity Standard Threads Overall 
Length per 100 per box Pipe Size Ber inch Length 


5.00 100 “” 14 Ve 
5.50 100 % 14 ~e 
7.75 100 1 11’% % 
11.00 100 1% 11” "Ne 


Prices subject to change without notice. 


LIST PRICES SUBJECT TO DISCOUNT 


* One of a series listing Standard UNBRAKO Socket Screw Products sold 
by your local UNBRAKO Distributor. If you want reprints of this and 
other advertisements in the series, ask for them on your business letter- 


head. 





STOP specifying “specials”! LOOK first at UNBRAKO standards! 
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LATEST “PLUS” 


in Janitrol booster heaters! 


There’s one sure way to build all-weather dependability into 
liquid cooled engines: install booster heaters. Many operators 

of gasoline and diesel buses have service records going back 

five years, which prove that Janitrol heaters insure quick starts, 
maintain proper engine temperature and permit substantially 
increased periods between overhauls . . . Recently the Janitrol 
equipped diesel-powered tow tug (built by The Euclid Road 
Machinery Co.) was tested under severest operations conditions and 
started repeatedly at 65 degrees below zero after 72-hour “cold 
soaks.” Now Janitrol takes another step forward in design: 


“PLUG-IN” COMPONENTS 


. which make on-the-job inspection and 
maintenance of all moving parts easier than ever. 
Janitrol booster heaters are now performing 
dependably for such users as: 


The Euclid Road Machinery Co. 

Biederman Motors Corporation 

The Heil Co. 

American-La France-Foamite Corp. 

Detroit Diesel Engine Div., 
General Motors Corp. 

United States Air Force 





Ask your Janitrol representative for help in 
applying Janitrol dependability to your requirements. 


HEAT WHEREVER YOU WANT IT iS janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 





F. H. Scott, New York, NW. Y., 225 Broadway; C. 8. And Kansas City, Me., 1438 Dierks Bidg.; Lee Curtin, Hollywood, Callf., 7046 Hollywood Bivd.; F. H. Scott, 
Washington, D C., 4650 East-West Highway; Frank Deak, Phil Miller, Cen. District Office, Engineering Development & Production, Columbus, 0.; Hdqrs., Telede, 0. 
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Another new development using 
B. F. Goodrich Chemical Company raw materials 


— seal made by Parker, Stearns & Co., Brook 
boto courtesy of Republic Aviation Corp., Farmin 


4 ) Island, N. Y. 


aafyAt anal 


FOR A THUNDERJET 


HAT’S the greenhouse of a 

Thunderjet, ready to slip into 
position. When it does it will stay 
sealed air-tight, even at supersonic 
speeds and high pressures. 


You wouldn’t know that dozens of 
seals had been tried and found want- 
ing until Hycar was used for the job. 
These inflatable seals of various ma- 
terials would crease and fold in the 
corners or pull out of the channel. 
Some actually became soft under high 
temperatures. Some “ballooned” into 
the cockpit. 


All that happened before a Hycar 
OR-25 compound was used. The seal 
is a U-shaped tube with a short intake 
tube connected to the Thunderjet’s 
compression pumps for fast inflation 


to lock the seal. The tensile strength 
of Hycar, its low compression set, its 
resistance to low and high tempera- 
tures, its oil resistance and aging 
make it the ideal rubber compound 
for the purpose. 


Hycar OR-25 is just one of a wide 
range of highly useful rubber com- 
pounds. They've helped solve many 
“tough” problems, because they are 
so versatile. For Hycar has advantages 
that exactly meet many civilian and 
defense needs. 


Hycar has outstanding resistance 
to oil, gas and many chemicals. It re- 
sists heat and cold, weather and wear, 
abrasion and more hard-to-meet con- 
ditions. It may be just what you need 
to improve or develop a product. 


Right now demand for Hycar ex- 
ceeds supply. But we can supply 
experimental quantities for develop- 
ment work. For helpful information 
and technical service, please write 
Dept. HD-8, B. F. Goodrich Chem- 
ical Company, Rose Bidg., Cleveland 
15, Ohio. In Canada: Kitchener, On- 
tario. Cable address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Retina 


Atrial Ry bber 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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Models for all Mobile Equipment 
Designed for extra comfort and free leg opera- 
tions .. . easily adaptable to all types of mobile 
equipment. Synchronized action “No-Sag” 
springs, padded with sisal and cotton; other 
models with foam rubber. Sturdy steel frame. 
Choice of genuine black leather or durable 
artificial leather. 


Engineered for You. 
Easily Attached 


Exceptional value in production- 
line lower priced seats. Sturdy steel 
frame, removable cushion uphol- 
stered with high grade coil springs 
securely fastened and spaced for 
easy riding comfort. With or with- 
Catalog out removable back rest pad. Arti- 
Write For ficial leather covering. Simple and 
Ilustrated Catalog easy attachment. 


: 
: 
' 
, 
5 
) 
) 


GOs, MUFFLER botTs 
tt ALUMI with TASGON / 


Tasgon is the quickest, most penetrating rust 
This is one of the millions of die castings delivered by solvent on the market. Bolts and nuts on exhaust 


Alcoa on schedule from its great die-casting plants. Not line assemblies come free quickly with Tasgon. 
only on schedule, but equaling or exceeding every speci- 


; , ae J $20 
fication for quality and dimensional stability. Let your Use Tasgc _ on corroded Cap Screws and stud bolts 
local Alcoa representative tell you more about Alcoa's around cylinder heads — any frozen parts. Tasgon 


ability to supply your die castings. He's listed under has many uses — cuts through gummed-up grease, 
“aluminum” in your classified phone book. 


Or write: ALUMINUM COMPANY OF AMERICA, 1903H hardened orale salvages ee 


Gulf Building, Pittsburgh 19, Pennsylvania. 
Puce Sample. Write Teday for your free can of Tasgon 
and complete information. Once you've used Tasgon, you'll 


sory eee C8 SAMUEL CABOT, INC. 


820 Oliver Building, Boston 9, Massachusetts 
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Do You Know: ZA«me x8 


? Cushion Drive 
SPEEDS Forging 


~~ 
eon 


! inpusTRY 


The pneumatically operated, air ventilated, 
cushion drive on Acme XN Forging 
Machines really speeds forging production— 
it is the latest major improvement on the 
modern forging machine and was originated 
and developed by Acme Engineers. The resulting 
increase in operating speed makes it possible for 
the operator to complete a forging of multiple 
operation with a single heat. 
The Acme cushion drive is located at the rear 
of the machine, and is easily accessible for inspection. 
The flywheel, mounted on anti-friction bearings, 
between pinion shaft housings, is the only rotating member 
when machine is idling. 
All Acme XN Forging Machines from 14” to 5“ inclusive, 
are equipped with this air-operated clutch and brake. JUST 
ANOTHER ILLUSTRATION OF ACME XN SUPERIORITY! 


ACME MACHINERY DIVISION e 1209 W. 65th St., Cleveland 2, Ohio 


ESTABLISHED 1882 
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HYDRAULIC 
PUMP 
ENGINEER 


Wanted an experienced 
hydraulic pump designer by 
Western Division of nation- 
ally recognized corporation. 
Permanent, challenging 
position. Previous experi- 
ence in automotive or trac- 
tor engineering desirable 
but not necessary. Should 
have mechanical engineer- 
ing degree or equivalent. 
Please submit resume in- 
cluding recent snapshot and 
approximate salary require- 
ments. 
Box 58, c/o 
AUTOMOTIVE INDUSTRIES 


o 

Packaged Perfection 
Abbott Bearing Balls are normally shipped to indus- 
trial users all over the world in sealed, lacquer-lined 
Abbott TINPAK containers. Abbott — foremost spe- 
cialists in the production of deep hardened carbon 
steel bearing balls and burnishing materials — 
developed this new, industry-leading type 
of package to insure “factory- 
fresh” delivery of its products. 
It’s another reason why millions 
of products roll better and longer 
on Abbott . . . the all round ball. 4 11 
New Catalog-Manual of Abbott ' aBBO 
products is yours for the asking. 

THE ABBOTT 

35 Railroad Place 


BALL COMPANY 
Hartford 10, Conn 


Thousands 
of users know 


FITZGERALD 


Metallic Aluminum- 
Fused-Oxide Steel Asbestos 


GASKETS" 


end costly 
| tee failures 











a tence 
ty oe num oxiot 
’ 


ae yan 
asesstos 


* a reece 
erty Stee oxret 
’ 


Specially designed, 
ruggedly built, to 
give a lasting, 
perfect seal in high 
compression engines, 
gasoline or diesel. 


There’s a Fitzgerald 
Gasket for Every Engine 


Grease Retainers 
Cork Gaskets 
FITZ-Rite Treated Fiber 


Gaskets for oil, gasoline 
and water connections 


MANUFACTURING CO. 
Torrington, Connecticut 
* Service Mark Registration Pending 


Handiest Location 
in PITTSBURGH 


Hotel Pi ttsh urgs OP isu 


PITTSBURGH 





Right in 


the heart of tow® 


Make the PITTSBURGHER your 
sopping place on every motor trip. Located right in 


eart of town . 


. easily reached from all major 


a | the finest in modern facilities, too 


400 rooms each with free 
radio, bath and circulating 
ice water. Garage service. 


wT? 
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LET OAKITE 
SOLVENT DETERGENTS 
DO YOUR HEAVY 
CLEANING 








DO YOU KNOW 
THEIR 9 BIG 
ADVANTAGES? 
See page7> > > 





--- but style 
was no 
factor here! 


It had to be flexible, TELLS HOW two new types of Oakite-developed 
fire-proof leak-proof cleaners make it easier and cheaper for you to 
’ 


do many difficult metal-cleaning jobs. Here are 


and it had to stand up! some of the subjects covered in the booklet: 


Cleaning action of solvent detergents 
ARCO engineers worked with | Types of Oakite solvent detergents 
the equipment designers to Cleaning metal between processing operations 


make this asbestos, neoprene Precleaning before painting or plating 
sprayed connector practical. Stripping paint 


It's a typical example of how A 

experience can lick the tough Providing temporary protection against rust 

assignments. How to use Oakite solvent detergents : 

Let us help you in the devel- ee eartine aatied 

opment of your special parts ee 

that may involve the use of Statin eoitied 

rubber for insulation, shock 

menage ti possess! og FREE For a copy of this 24-page booklet 
: hase (illustrated with photographs and diagrams), 

write Oakite Products, Inc., 28A Thames St., 


New York 6, N. Y. 


Write for our catalog. 





CAN BF © 
2 Vers, - 
'TH russt* 


zid INDUSTRIAL ¢,, wa 


AUTOMOTIVE RUBBER | no 


COMPANY, | 
8601 EPWORTH Biv , oak, MICH 


TRADE mate WHO. EPH OF 
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Wean Equipment Corp. ..... 
Webb Co., Jervis B. ......... 
Wellman Bronze & Aluminum 
Co., The 
Western Felt Works 


Wheland Company, The 
Wilkening Mfg. Co. ......... 
Williams & Co., J. H. ........ 
Wisconsin Motor Corp. ...... _ 
La. 2 Yh ee ee 102 
Worcester Stamped Metal Co..116 
Wrought Washer Mfg. Co.... — 
Wyman-Gordon 


Yale & Towne Mfg. Co., The — 
Yates-American Machine Co. — 
Young Radiator Company ... 3 


Zollner Machine Works 8rd Cover 





Automotive INpustries. August 1, 1951 











EXCELLENT BUILDING Sives 


2 to 200 Acres on SWITCH TRACKS 


AMPLE LABOR SUPPLY 


Labor is plentiful and reasonable 
LIVING is well below national average 
you oan Dive better 
more in this city of 75,57 


TRANSPORTATION FACILITIES 


Ample Rail and Truck. Cut your shipping time 
with quicker handling, less terminal c« 
tion. A $5,000,000 airport. Near center of U.S 
and gateway to the West and Southwest 
Located on Missouri River 55 mi. from Kansas 
City, 155 mi. from Omaha 


PLENTY OF INDUSTRIAL POWER 


An abundance of Electricity, 
and Water at attractive rates. 


From 


COST OF 
Your 


employees and enjoy life 


onges 


Natural Gas, 


W rite or Wire. Better still— Come and see us. 


F Buildings Available 


17,000 to 120,000 Sq. Ft 





INDUSTRIAL 
BUREAU, 
CHAMBER 
OF COMMERCE 

















et. JOSEPH, Ae 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


gums Over 20 Years Experience 


BUS and TRAILER PARTS 


License Plate Holders (large and small) 
Ventilators, Ventilator Grills (inside and 
outside control) 


Marker Lights (large and small) 


DIES and STAMPINGS 
Quality Dies from the smallest up to 2000 Ibs. 
Quality Stampings 225 ton capacity, 5% in. draw 


DIE and STAMPING CO 


AN 





a LOSSES 


curacy. Write for details. 
The DYKEM CO., 23011 North 11th St., St. Louis 6, Mo. 














~ STAMPINGS & 
Heavy, medium and light stampings in any quantity. 
A steady flow of production . . . when you want it. 


WORCESTER STAMPED METAL CO. 9 HUNT STREET, WORCESTER, MASS 





BUY BONDS 


I Safety CONTROLS 


FOR ENGINES 
SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 

See our full page “ad” in the STATISTICAL ISSUE p. 187 


PIPE PLUGS Exclusively 


Steel . . Cast Iron 
Malleable Iron 


MACHINE _— CO. 


Pittsburgh 15. Pa. ° . 























Evans City, Pa. 





MACHINES AND TOOLS FOR 


The Fellows Gear Shaper Company, Springfield, Vt. 


p RAILS 63.27 


AND ACCESSORIES CARRIED IN STOCK 

a] Switch Material * Spikesand Bolts * Track 

Tools * Ties * Tie Plotes * Sumoers * 
Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING - P.0. BOX 186- DEARBORN, MICH. 
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ENGINEERING 
COOPERATION 

PRODUCTION 
“KNOW-HOW” 


Original Equipment in 
America’s Finest Motors 


WAUKESHA 
GMC 
HERCULES 
ENGINES 
CORBITT 

FWD 
DIAMOND-T 
TWIN COACH 
REO 


IHC 
CONTINENTAL 
HALL-SCOTT 
SEAGRAVE 
BUDA 
FEDERAL 
MARMON- 
HERRINGTON 
CUMMINS 


MACK 


= 


PISTON EQUIPMENT 


INTERNAL COMBUSTION ENGINES 
— BOTH GASOLINE AND DIESEL 


ZOLLNER MACHINE WORKS, FORT WAYNE, IND. 


“Makes Any Engine a Better Engine” 
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HEAVY DUTY 


THERE ARE NO BETTER AXLES, AT ANY PRICE! 


HULER 
> ¢ 9 =e 








ae 


Sy 











agree SNS MO 


eR — 


SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 


DETROIT OFFICE lel ile \clemel sila 3 DALLAS OFFICE EXPORT DIVISION 
18954 James Couzens Highway 615 Davis St., Evanston 3402 McFarlin Blvd 38 Pearl St.. New York 
WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE NORTHWEST WAREHOUSE 

1280 Forty-Fifth St.. Oakland 301 N. W. 28th St., Fort Worth 1238 N.W. Glisan St., Portland 





ept (GH TLINER 


EXCAVATORS 
* 


* 
CONCRETE EQuIPMeN’ 


\ 


(6) ) 


(AMERICAN TRACTOR EQUIPMENT CORP.) 


WHITEHEAD 
a 





Vi 


